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AN ESSAY ON NECROSIS. 


— 


SECTION: 1. 


General Remarks, and Dor hb, of 
e „„ 


HE power of reproduction which 
nature poſſeſſes, diſplays itſelf j in a 


great variety of morbid caſes, but in 
none of them more remarkably” than in. 


a certain diſcaſe of the bones, termed 


N ecrofir *. a | 
A | In 


*The import of the term Necroſis, is more 


fully conſidered in the explanation which is an- 


nexed to the plates. So that, if any difficulty or 


ambiguity ariſes from the want of a particular 


definition of the term, it will be of advantage to 
conſult the explanation of the plates, previous to 
the peruſal of the Eſſay. 
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In this diſeaſe new parts are formed in 


a very curious manner, and with a de- 


gree of perfection altogether extraordi- ; 
nary. For after the entire loſs of the 


original bone, the formation of a ſubſti- 


tute one enables. the patient to perform 
all the uſual functions of the limb, with- 
out any ſenfible inconvenience or diffi- 
culty ; and it is a very remarkable cir- 
cumſtance, that, in favourable inſtances 


of the diſeaſe, the power of motion is 
preſerved during all the time theſe 
changes are going on. Conſequently 


the new bone muſt have begun to grow, 


and muſt have acquired firmneſs, before 
the old bone ſeparates and comes away, 


elſe there muſt be an interval of time at 
which the power of motion would be en- 
tirely ſuſpended. Since it is plain that 
of the PRs. Hans were to ſeparate | 

; _ while 
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while the incipient ſubſtitute was till | 
ſoft and flexible, the limb could perform 
no motion which required the aſſiſtance 
of a ſolid ſupport, and would therefore 
be completely uſeleſs. 


In this reſpect, then, a caſe of Necro- 
ſis differs from all other caſes of renova- 
tion, fince in every one of them the new- 
ly formed parts begin from the firſt to 
fill up the exact ſpace which the origi- 
nal parts before occupied, and which 
had previouſly been left empty by their 
deſtruction or removal. 


Theſe leading facts explain many im- 
portant circumſtances in the W of 
the diſeaſe, 
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Firſt, The new bone muſt be formed 
and conſolidated before the old one ſe- 
parates, otherwiſe (as has already been 
obſerved) the patient could not continue 
to uſe his limb during all the time of 

the cure; as it muſt become flexible and 
uſeleſs the moment the old bone ſepara- 
ted, unleſs a new one had been previ- 


” |. ouſly formed to ſerve the ſame purpoſes, 


1: Secondly, Another conſequence of the = 
formation of the new bone anticipating 
the ſeparation of the old, that the new 
bone ſhould ſurround and include the 

old one. For ſince the lifeleſs portion 
of bone completely occupies the ſpace 


between the two livin g extremities, it is 
- impoſffible for the newly formed bone te 
beconnect the .extremities directly. The 


connection can alone be completed by 
| | 7 
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the new bone paſſing over the old bone 

from the one end to the other, and at- 
taching itſelf to the portions which {ill | 

remain alive; and this actnal'y is re. ; 
courſe which nature follows in a caic of 

_ Necroſis. 8 


_ Thirdly, It is a plain inference from the 
laſt deduction, that the new bone muſt be 
larger than the old one; for the new 
bone is formed upon the outſide of the 
old bone, conſequently even the inter- 
nal dimenſions of the new bone muſt 
exceed the external dimenſions of the 
old one ; ſo that its outſide meaſure will 
be much greater. Upon this account, 
the affected limb will, after the cure is 
complete, be larger, elumſier, and leſs 
ſhapely than the other limb; but the 
length of it remains unaltered, becauſe 
A 3 | "whe" 
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lying on the outſidè of it, and connecting 


gid maſs equal in length to the portion 
which was removed e or deſtroyed. 


follow ing circumſtances to be fully eſta- 
bliſhed in caſes of Necroſis. 


ſolidated before the old bone ſeparates; 
that it ſurrounds the old bone, and is 


duction ſerve farther to explain the pro- 
ceſs which nature follows in the forma- 
tion of the new oſſeous ſhell. The old 
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the old bone retains its attachments, 


while the rudiments of, the new bone are 


the extremities of the old bone by a ri- 
We may therefore confider the four 
That the new bone is formed and con- 


larger in ſize, but equal in length. 


1 


The facts aſcertained by the above in- 


bone 


3 
+ RE 
e 
wn DN 
"7 
* 555 
0 
3 
{1 
ry N 
; "Loi 
IR 
f Y 
by, 
1 
Bf 
"BY 
EY 
Wi, 
: 6 TY 
_—_— 
"2708 
„ 
{338 
3 
2 
FS 


: J oa Ro Re 
* * 25 Abs 8 15 23 Ro? . F 
T8 8 FE 2 OS e 2 . 8 EX, 
F 
N Panos; Foo 


| ON NECROSIS. 


„ 


bone ſerves as a mould for the new one. 
And the firſt ſtep of the proceſs is t 
ſurround the old. bone with an effolign, 


which ſeems to be of gelatinous nature. 


* 


This effuſion is more denſe as it ap- 


| proaches to the ſurface of the old bone, 


and more rare as it recedes from it. The 
thickneſs of the ſtratum is variable, but 
it always is conſiderable, and in certain 


caſes it appears to exceed an inch. For 


in ſome inſtances the new oſſeous ſhell 
has been found an inch thick, after the 


- oſſification is complete, ſo that the 
thickneſs of the original effuſion muſt be 
greater than this, as the whole of the maſs 


never is entirely converted into bone. 


And indeed before any bone begins to 
form, this effuſed ſtratum acquires an ad- 


dial degree of conſiſtence. After 
A 8 theſe 


| theſe offiſic nuclei make their appear- 


a of bone. 


EA CY 


ance in different places, and quite diſtinct 
from each other, they increaſe in number, 
and enlarge in ſize, till at laſt they come 
into contact, and unite together, ſo that the 
whole of the effuſed ſtratum is converted 
into a maſs of bone. The earlieſt date of 
the appearance of theſe nuclei in the hu- 
man ſubject, is (ſo far as I know) twen- 
ty-four days from the original commence- 
ment of the attack. But for ſome months 
after a ſtratum of ſolid bone has been 
formed, additional nuclei are occafion- 
ally torming, attaching themſelves to the 
offified ſtratum, and thus making a gra- 
dual addition to the bulk of the n . 


g The proceſs proceeds in this manner, 
until the oſſification extends completely 
along 
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: along the whole length of the original 5 


| depoſition, and around the whole of its 
| circumference. The new bone which 
forms, is perfectly hard, and completely 


organized, but not diſpoſed into the ſame | 
regular lamellæ with the primitive bone. 


It is likewiſe capable of aſſuming all the 
actions competent to a bone of the moſt 


regular and perfect ſtructure. If any 


part of it meets with an injury which de- 
prives it of life, the dead portion then 


ſeparates from the living, by the proceſs 
of exfoliation Xx. It is alſo capable of | 


giving birth to oſſifie granulations &, 


which are at laſt converted into ſolid 
bone. 80 that it appears to poſſeſs all 


the properties of a bone in the moſt per- 
fect ſtate of health and vigour. 


From 


* 


See Plate IV. with explanation. 
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bs From the account given of the man- 
ner in which this new bone forms, it is 
evident that the tendons of the muſcles 
muſt retain their relative poſitions with 
reſpe& to each other, and be inſerted 
into points in the new bone, correſpond- 
ing to their original inſertions into the 
old bone. Becauſe, at the time of the 
primary effuſion, all the tendons lie in 
their natural and relative places; and in 
this tate they are ſurrounded and fixed. 
by the gradual conſolidation and ultimate 
: converſion of the effuſion into ſolid bone. 
And thus it is eaſy to comprehend the 
way in which the inſertion of the muſ- 
cles is transferred from the old bone to 
the new one. > 
The manner in which the tendons diſ- 
engage themſelves from the old bone, is 
equally 


\ 
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equally eaſily conceived. The tendons 
are ina living and healthy tate, and con- 
ſequently incapable of continuing united 
with parts which are dead. They muſt 
neceſſaril v. therefore, ſeparate from the 
old bone, when it dies. And as they 
are previouſly attached to the naſcent 
bone, no derangement reſults from the 
ſeparation ; which 18 n without 
Fadens, | PO 


The La portion of the old bone, 
which ſeparates from the liying portions, 
is diſtinguiſhed by the appropriated name 
of Sequeſtra, and is a part which makes 
a conſpicuous figure in the future ma- 
| nagement of the caſe. 


 SEC- 
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* _ SECTION II. „„ 
Origin of the New Parts. 
FA Arrrx explaining the hiſtory of a caſe 


of Necroſis, we are naturally led to en- | 


quire into the origin of this new offeous 
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ſhell, and into the circumſtances which 


\ occaſion its formation. 
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| The origin of this new oſſeous ſhell 
was firſt, and indeed has generally been 
imputed to the enlargement and oſſifica- 


22 Sr 
7 ney. os 


* 


tion of the perioſteum of the old bone. 
5 This conjecture was eaſily grafted upon 
Mx Du Hamzr's opinion, that all bones 

were originally produced, and owed their 

growth to the ſurrounding perioſteum. 
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How 
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How far Mr Du HAMEL's opinion is well 
founded, and, in what particulars i it fails, 
| it is not now neceſſary to enquire : But 
upon this foundation the growth of the 
offeous ſhell has been imputed ſolely to 
the extenſion of the perioſteum, and to 
the depoſition of offeous particles in the - 
heart of its ſubſtance, or e its 
| layers. 

According to this latter  Tuppoſition; 
that the bony matter 1s depoſited be- 
tween the layers of the perioſteum, the 
new offeous ſhell ſhould derive a com- 
plete covering from the original peri- 
oſteum, both on its inner and its outer 
ſarface. | That this, however, is not the 
fact, appears from an examination of 
parts while they are forming. It is then 
evident that offific granulations ariſe both 

15 N T9 „ from 
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from the internal and external ſurface 
of the new oſſeous ſhell, but on neither 
of the ſurfaces does the ſmalleſt veſtige 
of a covering derived from the original 
perioſteum make its appearance. Indeed, 
this idea ſeems to me wholly incompa- 
tible with the inequalities of both ſur- 
faces. For, if two layers of perioſteum 
were diſtended by the interpoſition of 
offific matter between them, both ſur- 
faces would then be ſmooth along the 
whole of their extent. Yet, that the di- 
rect contrary takes place, is apparent 
from the ſlighteſt examination of ap- 
| pearances. Beſides, in thoſe caſes, where 
the ſequeſtra is removed, and conſe- | 
quently does not limit the extenſion of 
the new bone internally, the whole ſpace. 
fills up, and the cavity is totally oblite- 
rated along with the ſuppoſed inveſting 
perioſteum. Yet, ſurely, this oblitera- 
I „ tion 
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tion could not poſſibly happen, if the in- 
ternal ſurface of the new bone were for- 
tified with a lining from the original 
tal 

. further, in all caſes of Necroſis, 
the new bone in its incipient ſtate is on 
its outſide ſo blended with the neigh- 
| bouring parts, that it is impoſlible to di- 
ſtinguiſn and ſeparate them from each 
other; whereas if the new bone ſtill re- 
mained encompaſſed on its outſide with 
the external layer of the original perio- 
ſteum, the ſeparation of parts would be 
Jiſtinct and eaſy. Indeed, the want of 

this diſtinctneſs is almoſt of itſelf a proof 
that no-covering is derived from the ori- 
ginal perioſteum. Beſides, the ſuppoſed 
ſwelling and ſubſequent oſſification of 
the perioſteum has never yet been efta- 
bliſhed by any e ſeries of accurate 
obſervations. ; 
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© obſervations. - And even according to 


this objectionable explanation of appear- 
ances, the proceſs by which the new 
bone is generated and formed is wholly 


different from the ordinary proceſs of 
oſſification. The formation, then, of this 
new bone is at leaſt an extraordinary 
effort of nature, to repair an accidental 
loſs. And whether the reparation be 
accompliſhed by the perioſteum, or by 
any other ſet of parts, the proceſs is e- 
qually removed from the uſual opera- 
tions of the animal œcSomy. To me, 
however, it ſeems proved almoſt to a de- 
monſtration, that the original perioſteum 
has no ſhare whatever in the formation 
of the new bone. I found my opinion 
upon the following conſiderations : | 
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8 5 This new ſhell forms under circum- 
ſtances where it is impoſſible that the ori- 
ginal perioſteum can have any ſhare in 
promoting the proceſs. There are cer-"_ 
tain caſes of compound fracture *, in 
which the cure is accompliſhed by the 
formation of an offeous ſhell, exactly ſi- 
milar in all reſpects to the ofleous thells 
which form in the common caſes of Ne- 
croſis. 


It is undoubtedly formed upon the 
fame principles, and ſeryes to unite the 
living extremities together, independent- 
= ly of any connection with the interme- 

= diate fractured portion. The caſe admits 


* See Plate VI. with explanation. It is par- 
| ticularly neceſſary to conſult the plate, fince, 
without it, the deſcription will not be ſo eaſily fol- 
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of ſome varieties, but all of them are e- 
qually repugnant to the ſuppoſition of 
the perioſteum being inſtrumental in pro- 
ducing the new growth of bone. 


7 2 n 
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In the one caſe the ends of the broken 
bone overlap each other, and from the 
manner in which they are entangled, it 
is impoſſible to diſengage them; ſo that 
they muſt remain in this poſition during 
all the time of the cure. Yet even then 
the whole of the fractured portion is in- 
cluded in an offeous ſhell, although it be 
evident that in ſome part 'of the ſpace 
at leaſt, the perioſteum of the old bone, 
can have no ſhare in forming it *. Be- 
cauſe at the place where the extremities 


overlap, one end of the bone on one fide, 


and 
„This will be better d by conſuking 


1 Plate VI. with the explanation. * 
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and the other portion on the other, muſt 
be diſtant from the ſhell, equal to its 
diameter. The portion of the offeous 
ſhell, therefore, which forms over this 
yacant ſpace, cannot poſſibly derive its 
origin from any connection with the pe- 
rioſteum. And indeed, in ſuch caſes, a 
ſtratum of the ollific effuſion, which con- 
nects the living extremities, is in general | 
depoſited at a conſiderable diſtance from 
the intermediate portion which is frac- 
tured, and overlaps. So that, in this 
Caſe at leaſt, no one can entertain a doubt 
that 2 new offeous ſhell forms quite in- 
dependently of the ieee | 


In the other caſe, the ca of 
the bones do not indeed overlap, and the 
limb may be extended to its natural 
W and placed in any poſition which 

B2 the 
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the ſurgeon chooſes. But this great mo- 
bility proceeds from the violence of the 


injury which the bone has ſuſtained. 


For, in very ſevere caſes, the fractured 


_ | portion is ſhattered into a number of 
Fi fragments, which have no connection 
1 | either with one another, or with the un- 
a 1 broken portions. In theſe fragments too 
Fl the perioſteum is completely torn and ſe- 


parated from the entire bone ; ſo that it 
could not poſſibly have been uſeful in 
forming a continuous ſhell, even ſuppo- 
ſing it to have continued alive. While 
the probability is, that from want of con- 
nection with living parts, its own life, 
and the life of the fragments to which it 
belongs, will be totally deſtroyed. Thus, 
ſo far from contributing to the forma- 
tion of new parts, which had no exiſt- 
ence before, this inſulated perioſteum 
| will 
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will not even be able to preſerve its own 
place in the ſyſtem. In ſuch caſes, there- 
fore, it ſeems quite prepoſterous to aſ- 
cribe any ſhare in the production of the 

new oſſeous ſhell, to the action of a de- 
7 ebe and probably a Lifdels portion 
of perioſteum. 


There is ſtill another caſe in point, ſi⸗ 
milar to the laſt, though ſeemingly more 
coneluſive. In the caſe alluded to, 2 
conſiderable portion of bone, along with 
its proper perioſteum, is torn away by 
violence. Conſequently a vacuity is left. 

Let even this vacuity becomes complete- 
ly filled up with oſſeous matter, inde- 

pendently of the perioſteum which had 
been torn away. I have known a caſe 
in which a large portion of the angle of 
the lower jaw was broken off by the 
ee -. 
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kick of a horſe's foot, and the loſs ſup- 
plied by a new growth. The patient, a 
' bridegroom, was able to fulfil his mar- 
riage engagements a few months after 
the accident. And the perioſteum having 
originally been torn away, could not 
poſſibly have any ſhare in reproducing 
the bone. Though no one can believe 
that this inſtance of reproduction was not 
accompliſhed on the common * 
of a Necroſis. 


A confirmation of the ſame doctrine may 


be found in one very ſingular caſe of 
ſimple fracture. The cure proceeded with- 
out any difficulty or any apparent ſin- 
: gularity, only that immediately over the 
place of the fracture there was an un- 
common thickneſs of parts. This thick- 
_ ——_—_ occaſioned no pain nor 
fk bt inconvenience, | 


oN NECROSIS. = B& 


| inconvenience. But upon examining the 
parts by diſſection, it then appeared after 
how curious a manner the union of the 
fracture had been accom pliſhed. Fon, 
contrary to the ordinary courſe of things, 
the | extremities of the bones were not 
in contact, and the ſpace between them 
was empty, but the connection was com- 
_ pleted by means bf an offeous ring, which 
extended from the circumference of the 
one to the circumference of the other, 
and bound them firmly together. This 
ring, it is evident, could not originate 
from the perioſteum, ſince there was no 
perioſteum at the place where it formed. 
But the truth is, chat it originated in the 
ſame manner, and tue Eaſe in every re- 
ſpect correſponded with thoſe caſes of 
1 fracture in which the cure is. 
_ conducted upon the N of a Nez. 
”” B 4 8 eroſis, 


% inter 


croſis. The inſtance referred to happen» 
ed in the perſon of a child, and the in- 

terval between the ends of the bone, was 
an eight of an inch. Gt 


An opportunity likewife occurred to 
me of obſerving the progreſs of a caſe in 
which, notwithſtanding the total de- 
ſtruction of the original bone and its pe⸗ | 

4, rioſteum, a new bone formed in their 
place *. The patient was a middle aged 


man, who ſuffered an attack of parony- 


ehia in the middle phalanx of the ring 
finger. 


Mr James Clark; Fellow of the Royal Col- 
lege of Surgeons, an intelligent and attentive 
practitioner, favoured me with an opportunity 
of examining this curious and inſtructive caſe. © 
And as the patient put himſelf under Mr Clark's 
care from the commencement of the complaint, 
I can implicitly rely on the accuracy of every 
circumitance. * ” 
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finger. In the courſe of the cure, the 


whole bone and perioſteum were ta- 
ken away, and the finger was after- 
wards kept extended upon a ſmall ſplint. 
After this the cure proceeded without 


any interruption, and was at laſt com- 


pleted by the formation of a maſs of 
bony matter which extended from the 
firſt to the third phalanx, and united 
them firmly together in one continuous 


bone. No new articulations were form- 


ed, ſo that this bone remained quite ri- 


gid, and conſequently the | finger 1 


flexible. It was of the ſame length with 


the correſponding finger of the other 


hand; but conſiderably thicker at the 
middle part, which was compoled of the 
new growth of bone. The deſtruction 
of the perioſteum by diſeaſe, was in this 


.caſe more obvious than uſual, from the 
| expoſure 


—u— ñ 
1 


expoſure of the whole parts to view, 
though I am perſuaded that the ſame 


tional confirmation from the reſult of ſome 
experiments which were made upon ani- 


removal, a new offeous maſs was formed, 
with all the appearances which uſually 


on the point. And when it is brought 
im addition to the number of facts which 
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change takes place iri conſequence of the 
violent inflammation which accompanies 
every attack of Necroſis, 


1 


Fe whole of this doctrine derives addi- 


mals, for the expreſs purpoſe of aſcer- 
taining this fact. In one experiment, 
the perioſteum was ſcraped off from the 
bone of the leg, yet notwithſtanding its 


attend the renovation of bone, and in 
all the perfection of an ordinary caſe of 
Necroſis. This fact alone is concluſive 


have 
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have ST been adduced. upon the = ; 
ſubject, it is impoſſible to entertain a = 
doubt of the inefficiency. of the perid- 
ſteum in the formation of the new bone, 
and that indeed the preſence of the peri- 
oſteum does in no caſe. ſeem nn to 
its 9 | x 427219 
Thus, from a due eorifideration of & 
very circumſtance, it appears that the | EET 
| pulpy maſs which extends from one por- | . | | 
| 


” 
— 
s 
- 
— — 
— w ae 


tion of the bone to the other, and is it= 
ſelf at laſt converted into bone, 1s entire- | | 
ly a new creation, and has no depend. . | 
ence upon the original bone, or its pe- 85 
rioſteum. Yet, from whatever part it 
derives its origin, it ſerves the purpoſe of 
a bed for the offific granulations to ſhoot ene 
from. There is no neceſſity that it ſhould | 
OP have . connection with the 5 | 
bone 


— 


VTV . 


bone or its membranes, ſince parts of a 
nature wholly different from bone are 


known to offify in a great variety of mor- 


; bid caſes. Of this nature are the ten- 


dons, which very frequently are convert- 
ed into bone. The blood-veſlels alſo, 
eſpecially the arteries, often ſuffer from 
oflification. It is likewiſe a well known 
fact, that ſmall hard bony concretions 


are ſometimes found in the heart of can- 


cerous tumours. I have, a ſpecimen of 


this kind, in which a large portion of 
the cancerous tumour was converted in- 
to ſolid bone. Even the fat, of all parts 


of the body the moſt diſſimilar to the 
nature of bone, is capable of being offi- | 
fied. I have in my poſſeſſion a portion 


of a common ſteatomatous tumour, in 


the centre of which there is a very com- 
plete and diſtinct oſſification, about the 


ſize 
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bY ſize of an ordinary pea. 'Thus, almoſt 
oo every part of the body ſeems capable of 
being converted into bone, by the ope- 
ration of diſeaſe. So that the formation 
of bone in parts which originally were 
quite of a different nature, is not ſo ex- 
traordinary a fact in the human body. 
And as every conſideration leads one to 
conclude, that the formation of the offe- 
ous ſhell, in caſes of Necroſis, is inde- 


pendent of the perioſteum, it is fortu- 


nate that nature poſſeſſes the power of 


replacing the ſequeſtra, by means of a 


proceſs not altogether ſo foreign to the 


actions of the ſyſtem. 
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Cer” which occaſion the F. ormation of 
: 1 3k New Parts. 


Tux next queſtion to be conſidered is, 
What circumſtances in the ſtate of parts 
give oecaſion to the formation of this new 
oſſeous ſhell 3 and whether it be in the 
power of art to inſure the eſtabliſhment 
of ſo ſalutary a proceſs, whenever it 
would be advantageous for the patient? 
One circumſtance is obvious, and con- ; 


ſtantly precedes or accompanies the for- 


mation of the new bone. Inflammation, 
more or leſs violent, attacks all the parts 
which are to be the ſeat of the new bone, 
previouſly to every inſtance of renova- 
| tion. 


3 
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tion. | And it has been thought, that the 
death of the primitive bone muſt neceſ- 
farily precede the commencement of any 
proceſs to ſupply the loſs of it. Some 
ſymptoms, indeed, which appear in the 
courſe of the diſeaſe, very much couns 
tenance this opinion. Since ſome time or 
other, in the progreſs of every caſe of Ne- 
crofis, a portion of the primitive bone ſeems 
to be entirely deprived of life, and to de- 
tach itſelf from the ſyſtem ; it was there= 
fore very natural to ſuppoſe, that the 
death of the primitive bone muſt neceſ- 
ſarily precede the commencement of any 
proceſs for the reparation of the laſs, 
This idea too, derived ftrong confirmas _ 
tion from the reſult of ſome curious and 
intereſting experiments which Mr TROTA 
inſtituted, in order to aſcertain the truth 
of the fact. By introdueing a ſharp in- 
| = ſtrument 
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ſtrument into the medullary canal, and 


deſtroying the whole of the marrow, he 
contrived to deprive the bone of its life, 


without injuring the external perioſteum, 


or the ſurrounding ſoft parts. And the 


reſult of the experiment was, that when 


ever the animal ſurvived the ſeverity of 


the operation, an entirely new oſſeous 
ſhell formed round the whole of the 


bone which was dead. Thus, he pro- 
duced a number of artificial inſtances of 


the diſeaſe in queſtion. In all of the 


experiments, the firſt ſtep was to kill 
the original bone, ſo that rhe death of 


it, and the deſtruction of the marrow, 
neceſſarily preceded the commencement 
of any other proceſs. And ſince theſe 


_ caſes of natural and of artificial Necroſis 


were exaQly ſimilar in their ultimate 
Rate, the exactneſs of their final ſimilarity 
OO. naturally 


9 
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naturally led to „ the coneluſion that they 
agreed perfectly in all other reſpecta and 
aroſe n the ſame cauſes. 


This opinion too, was the more pro- 
bable, as in moſt caſes of natural 
Necrofis, the | ſequeſtra is found dead, 
and the whole of its marrow. gone. In 
the advanced ſtages of the. complaint, 
the fact is conſtantly ſo. And as no cir- 
cumſtances of diſagreement appeared in 
the caſes under review, and as the de- 
ſtruction of the marrow and death of the 
original bone never failed to give birth 
to the formation of a new bone, the con- 
clufion in favour of the ſimilarity of the 
caſes in other reſpects was not altogether 
unjuſtifiable. The death of the bone and 
deſtruction of the marrow is doubtleſs 
one never failing cauſe of Necroſis. But 
5 7 | C | it 
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it does not thence follow, that no other 
5 train of circumſtances are capable of pro- = 
ducing ſimilar effects. Indeed, I much . 

queſtion whether the death of the bone 
and deſtruction of the marrow be the 

ſole cauſe of Necroſis, and always neceſ- 

| ſary to its production. Several conſide- 

rations induce me to doubt the truth of 

1 the doctrine. It is a well known fact, 
that the moment any part of the body is 
wholly depri ved of life, it ſeparates from 

the contiguous living parts; and in moſt 


caſes, the time requiſite to complete the 
ſeparation is not great. In a-caſe of Ne- 
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croſis, therefore, if the old bone muſt 
neceſſarily be dead before the formation 
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impoſſible for the patient to preſerve the 
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power of walking, during the whole of 
the time he was under the preſſure of the 
— - diſeaſe 3 
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f | diſeaſe; becauſe the ſequeſtra, ſo ſoon as 

it was dead, would begin to ſeparate + 
from the old bone, and would complete- 

ly leave its place, before any proviſion 
was made to repair the loſs by the for- 
mation of a ſubſtitute. Thus, the limb 
would be deprived of all ſupport from 
the old bone, without acguiring any ſta- 
bility from the ſubſtitution of a new one. 
So that in every caſe an interval muſt in- 
tervene between the ſeparation of the ſe- 
queſtra and the conſolidation of the ſub- 
ſtitute, during which the power of walk. 


ns would be completely ſuſpended. Ac- 


Cordingly, when the ſequeſtra comes a- 
way prematurely, and while the rudi- 
ments of the ſubſtitute is Mill in a ſoft. 
ſtate, the limb is flexible and-uſeleſs from 
the ſoftneſs of the new bone, and re- 
quires the aſſiſtance of ſome rigid exter- 
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nal ſupport to retain it in a kraight po- 


ſition, and prevent it from bending. A. 


like ſuſpenſion of the power of motion, 


and a temporary flexibility of the limb, 
would alſo occur in every caſe of Necro- 


ſis, unleſs the new bone was fully conſo- 


lidated previouſly to the final ſeparation 


of the ſequeſtra, and conſequently un- 
leſs it had begun to form before the ſe- 
queſtra was completely dead; It therefore 


| ſeems probable, that the incipient forma- 


tion of the ſubſtitute is prior to the death 
of the ſequeſtra, and may originate from 
other cauſes. In proof of this opinion, 
we meet with inſtances of Necroſis, in 
which the marrow of the ſequeſtra was 
entire and healthy at the time of its ſe- 


paration, many months after the com 


mencement of the attack, and even po- 
ſterior to the n of the ſubſti- 
tute. 
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tute. I likewiſe: poſſeſs a preparation 
of an incipient caſe of Necroſis, which 
illuſtrates this point in the cleareſt poſ- 
ſible manner *. In this preparation one 
plainly perceives the ſequeſtra in the act | 
of ſeparating from the extremities of the 
bone which are to remain, and that it 
{ill preſerves its life, and is full of blood- 
veſſels; and theſe blood-veſlels have a 
direct communication with the arterial 
trunks which ſupply the reſt of the limb, 
ſince a quantity of injection readily paſſ- 
ed into the ſubſtance of the ſequeſtra, 
and pervaded every part of it. In thoſe 
appearances there is no indication even 
of approaching death in that portion of 


bone which is deſtined to become the ſe- 


queſtra, and which ſoon would have ſe- 
parated from the reſt. N i 
Gy . Then 
See Plate III. with explanation. 
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Then as to the ſtate of parts which 
ſurround the ſequeſtra, and which ulti- 
mately were to oſſify and ſupply its place, 
there is a ſtratum of oſſific matter ex- 
= ' tending along the courſe of the ſequeſtra, 
| including it, and connecting the perma- 

nent extremities of the bone together. 

This ftratum, which is of conſiderable 

thickneſs, is the bed of future offifica- 

tions, and in one place an offific nucleus 

had begun to form, and may be diſtinct- 

ly ſeen. And from the rapid progreſs of 
its formation, it ſeems probable that the 
offification of the ſubſtitute would have 
been complete, or at leaſt far advanced 

before the death and ſeparation of the 

ſequeſtra. Independently, too, of what 

the probable conſequences would have 
been, if the progreſs of the cure had not 

been ſtopped by the amputation of the 

. lümb, 
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limb, the adtuat ſtate of parts aſh 1 5 


to view, affords the cleareſt evidence 


that the ſubſtitute bone begins to form 
long before the original one dies. To 
conſider then the previous death of the 


ſequeſtra, as the only exciting cauſe of 
Necroſis, is to adopt far too limited a 
view of the ſubject; for both the caſes 
which I have deſcribed, tend to prove, 
that the ſubſtitute bone may be far ad- 
vanced in its formation before the ſeque- 


| ira dies, and the marrow be deftroyed. 


It therefore appears certain, that the pre- 
vious death of the ſequeſtra is not indiſ- 
penſible to the production of . inci- 


| pient 18 of Nen 


Indeed the truth ſeems to be, that no 


evident ſymptom invariably precedes the 


natural Necroſis of a bone, excepting an 
C4 attack 
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attack of inflammation. But inflammation 
conſtantly precedes the formation of new. 
parts. And the probability is, that the 
effects of the inflammatory attack have a 
double operation, and are the ſource, 
both of the death of the old bone, and 
of that ſtate of action, which gives birth 
to the generation of the ſubſtitute. The 
foundation of both proceſſes, the one ter- 

| minating in death, and the other in re- 
production, would therefore ſeem to be : 
laid at the ſame time, and to depend up- 
on one common cauſe. They are co- 
temporary in their commencement ; and 
the formation of the ſubſtitute bone is 
„the offspring of the ſame attack of in- 
flammation, which kills the ſequeſt ra, 


and not the conſequence of its death. 


In that caſe of paronychia, too, in which 


the bone and its perioſteum were com- 


pletely 
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pletely removed from the finger, a a per- 
fect ſubſtitute bone was formed, although 
the commencement of the reproduction 
was poſterior to the removal of the ori- 
ginal parts, ſo that the preſence of a dead 
ſequeſtra could not * have a mare 


in promoting it. 


In this inſtance, at leaſt, the exciting 
cauſe of the reproduction muſt have been 


very different from any ſtimulus which 


it was in tlie power of the original parts 


to communicate. 


Upon the whole, then, this conclu- 
ſion is manifeſt, that although the death 
of a bone, from the deſtruction of the 
marrow, may be one cauſe of producing | 
an attack of N ecrofis ; : vet, that this cir- 
| cumſtance 
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diſpenſible cauſe of its production. 


kind of inflammation, which terminates 


_ of inflammation, but only thoſe of a pe- 


to excite ſuch an attack of inflammation, 
as will ultimately terminate in a caſe of 


PARTON, e 
7 ͤ a ee 
10s os on Cos 


= 
3 


. 
When I 2 * 


42 IAN ESSAY 


%% ˙ -: ² A . Os TORS; 
eee n . 
. F 
8 


8 + SERA IE. n 
. 
8 . 
9 * 5 5 5 


7 5 8 . 5 8 8 
EFF as \ q A 
DR ITE CENTS LK = 


LESSER SER. 2 


cumſtance alone is not the ſole and in- 


Inflammation always precedes Necro- 
ſis; and many different cauſes excite that 


in Necroſis. For it is not every attack 


culiar or ſpecific nature, which have this 
termination. But as yet we are not ac- 
quainted with that peculiar ſtimulus, 
which, in the human body, has the power 


artificial Necroſis. All ſuch caſes have 
hitherto been the creature of accident, 
ariſing at times when they were little ex- 
pected, and owing no part of their ori- 
gin to the interference of art. It would 
doubtleſs be moſt convenient to poſſeſs 
the 


2 BH ON NECROSIS. ; 43 
the means of calling forth ſo uſeful an 
effort of nature, when there is no pro- 
ſpect of effecting a cure, unleſs ſome ex- 


Ml traordinary exertion takes place. But 

" as yet this is an expectation, which we 

8 cannot indulge with confidence, and muſt 
eK at preſent content ourſelves with the 
18 power of managing the caſes which na- 

lis turally occur, in a manner the moſt ad- 

C- 


yantageous to the patient. 
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At the outſet of the attack, no other 


ſymptom makes its appearance. Neither 


the ſize nor the ſhape of the limb under- 


goes any ſenſible change for ſome time: 


ut ſo ſoon as a ſtratum of materials is laid 


for the depoſition of offeous matter, the 
limb becomes much enlarged along the 
whole courſe of the bone ; and this en- 
largement occurs at an early period of 
the complaint, and ſoon attains its full 
ſize. Afterwards it continues ſtation- 
ary and unchangeable, both in - ſize 
and ſhape. In the leg, which is a com- 
mon- ſeat of Necroſis, this enlargement 
may be diſtinctly traced by an external 
examination of the parts. It follows the 
courſe of the tibia, a bone in which Ne- 
eroſis often occurs. -'Fhus an incipient 
caſe of Necroſis is characteriſed by a 

deep ſeated excruciating pain, not at 5 
„ firſt 
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firſt aggravated by preſſure, and which 
is ſoon followed by the rapid enlarge- 
ment of the parts along the courſe of 
the bone. The degree of pain indeed 
is variable. Though whenever we find 
a deep ſeated pain accompanied with a 
fudden enlargement of the parts along 


the courſe of the bone, we have reaſon 


to ſuſpect the preſence of an incipient 


caſe of Necroſis. 


Theſe ſymptoms, however, do not long 
remain ſtationary ; but ſooner or later 
acquire an addition .to their number. 
For, ſhortly after the commencement 
of the attack, an external inflamma- 


tion ſucceeds, and this is ſoon follow- 


ed by ſuppuration and a collection of 
matter, whch at laſt diſcharges itſelf ex- 
ternally by a ſmall opening. The extent 
ES | of 
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of this inſlammation is not in general 
great. Though for the moſt part a num- 
ber of ſimilar circumſcribed inflamma- 
tions make their appearance about the 
fame time. They all of them diſcharge 


matter externally through ſmall openings 


which do not cloſe, and by continuing 


open, and diſcharging matter, prove the 


origin of a number of fiſtulous ſores. In 
general, the fiſtulas which form in this 
way, lie in the moſt projecting line of 
the bone. In the leg, they are all ſitu- 
ated on the anterior part where the bones 
are moſt thinly covered with ſoft parts. : 


Theſe ulcers are ſeldom provided with 
an extenſive ſurface *. The orifice is in 
general ſurrounded by a ſmall promi- 
nence, ſomewhat elevated above the le- 
| 1 5 

* See Plate V. with explanation. 
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vel of the ſkin. The elevation of the 
prominence is commonly a quarter of an 
inch, and its diameter half an inch. 

The matter which diſcharges from 
theſe fiſtulæ is almoſt uniformly of a 
good quality, neither offending in point 
of ſmell, colour, nor conſiſtence. In 
theſe reſpects it differs from the quality 
ol the matter diſcharged from a diſeaſed 
bone, which is at all times exceedingly 
Feetid, and in general diſcoloured and 
thin. 3 


In point of quantity, the diſcharge of 
purulent matter is always very great, in 
proportion to the number and ſize of the 
external openings. Becauſe they are on- 
ly the terminations of paſſages which 
conduct to an extenſive cavity. And in 

this 
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this circumſtance they perfectly agree 
with the common character of a narrow 
fiſtulous opening, that leads to a large 
internal collection of purulent matter. 
But, in other reſpects, the coincidence 
of ſymptoms is not ſo complete. For, 
in other caſes of purulent collections a- 
bout the extremities of the body, the 
application of external preſſure increaſes 
; the quantity of the diſcharge. In a caſe 
i of Necroſis, however, it has no ſuch ef- 
: fet ; and the reaſon of the difference is 
54 plain. In a common abſceſs of the cel- 
3 lular ſubſtance, however deeply ſeated, 
me effect of external preſſure is propa- 
gated through the ſoft parts, till it reaches 
= the ſeat of the abſceſs, and expels the 
W matter through the orifices. The ſoft 
nature of the parts admits of their yield. - 
ing. But in a caſe of N ecroſis, it is im- 

. poſſible 
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poſſible 1 can 18 in the leaſt; be- 
cauſe the collection of matter is lodged 
within the cavity of the newly formed 
oſſeous ſhell, which is rigid and inflex- 

ible, and does not yield to preſſure. It 
is obvious then that the cavity admits of 
no di ninution, and con ſequently that the 
quantity of the diſcharge cannot increaſe 
by the application of preſſure to the ex- 
ternal parts of the limb. For the ſame 
reaſon, 1t 1 1 evident that the moſt deli» 
cCate touch can perceive no ſign of fluc- 
tuation, however obſcure, by the exter- 
nal examination of the parts. The firm 
ſhell of bone which contains the matter, 
prevents any motion from being felt. 
The diſcharge proceeds altogether from 
the infide of the bone, which is the 
cauſe of the different I that 
take place. Ty 
Appearance | 
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Appearance of the parts. The extre- 
mit ies of the fiſtulous openings are gene- 
rally red; and well coloured on their ſur- 
face; and though they continue long 
ſtationary, and ſhow little diſpoſition to 
heal, they rarely exhibit an unhealthy 
appearance, or become what is termed 


A probe introduced at the orifice of 
the fiſtula, ſeldom penetrates to any 
great depth, or diſcovers any loofe piece 
of bone. For, in this ſtage the ſeque- 
ſtra can very ſeldom be felt. Sometimes, 
indeed, ſmall ſpiculæ of bone paſs 
through the external openings, along 
with the purulent matter. Their ap- 
pearance, however, is not conſtant; but 
whenever it happens, we are certain that 
the bone is at bottom concerned in ſup- 


D2 porting 
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porting the diſeaſe. Theſe ſeparating 
ſpiculæ too are rarely felt looſe and 
moveable any time before their final ejec- 
tion. They appear unexpectedly, with- 
out giving any previous intimation of 
their approach. The reaſon of which 
is, that they do not ſeparate from the 
external ſurface of the bone, but are por- 
tions of the ſequeſtra which is included 
within the cavity of the new offeous ſhell, 
and conſequently protected from the 
touch of the probe at the time of their 
ſeparation. No doubt ſome other deep 
ſeated exfoliations may exhibit ſome- 
what of a ſimilar appearance; but, ex- 
cepting in a caſe of Necroſis, no ſuch 
appearance can occur, when the bone 
lies ſuperficially. 


The 
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The number of theſe ulcerations will 
be more or leſs great, and the diſcharge 
of matter more or leſs profuſe, and of 


longer or ſhorter duration, according to 
different circumſtances. But, in all caſes 


of Necroſis, they make their appearance 
at ſome period or other of the com- 
plaint *. 


Even the preparation of the bones of 
thoſe caſes of Necrofis whoſe hiſtory is 
not known, ſhow plainly that ſach fiſtu- 


lous openings muſt have exiſted during 


the pendency of the diſeaſe. It is indeed 
poſſible to conceive a caſe ſo mild in its 
ſymptoms, that it ſhall complete the ſub- 
ſtitution, without producing any ulce- 
ration externally ; though, as yet, no 

C 


| » See Plate I. 


54 AN ESSAY 


inſtance of ſo mild a caſe has ever occur- 
red in practice. | 


The progreſs of all ak of 3 
is nearly alike, till the appearance of 
theſe ulcerations. The ſymptoms may 
indeed be more or leſs violent, but in o- 
ther reſpects they are ſimilar. But, after 
this period, the appearances differ very 
much, according to the manner in which 
the caſe is to terminate. There are two 
very diſtinct terminations. 


In the one, the mildeſt and moſt deſi- 
rable termination, the ulcerations gra- 
dually heal up, without exhibiting any 
unuſual appearance. The ſequeſtra ne- 
ver is ſeen; and the patient, if he ever 
had loſt the uſe of his limb, ſoon regains 
it, and is again enabled to walk with 

N 
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eaſe and firmneſs. After this, no veſtige 
of the diſeaſe remains, excepting a per- 
manent enlargement and induration a- 
long the courſe of the bone. So that no 
very fingular ſymptom appears in the 
courſe of this termination. 


In the other termination, which is leſs 
| favourable, but attended with more cu- 
rious and intereſting ſymptoms, the ſe- 
queſtra makes a conſpicuous figure. It 
appears externally, by forcing a paſſage 
for itſelf through the new formed bone, 
and the common integuments. Some- | 
times it works its way out, without be- 
ing preceded by any conſiderable ſuppu- 
ration or collection of matter. In this 


form of attack, the degree both of pain 
and inflammation is very moderate, and 
the bone often projects ſuddenly and un- 
N D 4 expectedly, 
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oxpettedly, to he i . of the 
patient, but without giving him much 


uneaſineſs. The caſe, however, is dif- 
ferent, when the protruſion of the bone 


is preceded by any conſiderable ſuppu- 


ration and collection of matter; for then 


the pain which the patient ſuffers, is of- 


ten very great, and does not abate till 


after a natural or artificial opening of 
the abſceſs has removed the tenſion and 
irritation. 


The extremity of the ſequeſtra, at the 
time of 1 its protruſion, is always rough, 
and i in general exceedingly irregular and 
ſharp. It may be moved by ſhaking, 
but is too firmly wedged in with the 
neighbouring parts, to allow of its com- 
plete extraction. In time, however, 
this firmneſs diminiſhes, and the ſe- 

| queſtra 
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queſtra ly wn looſer, part- 
ly in conſequence of the conſumption of 
a portion of its own ſubſtance, and part- 
ly from the waſting of the new formed 
oſſeous | ſhell, by ; preſſure *. At laſt, 
however, from the conjoint operation 
of theſe two cauſes, the paſſage in gene- 
ral becomes wide enough to permit all 
that remains of the ſequeſtra to eſcape. _ 


In other caſes of Necroſis, however, it 
is not the extremity of the ſequeſtra, but 
a part of the middle portion, which pre- 
ſeats itſelf upon the opening of the ab- 
ſceſs F. The new ſhell of bone incloſes 
the ſequeſtra on every other fide, and 
though it- permits of motion upwards and. 
5 downwards, in the direction of the ca- 

vw 
* See Plate V. fig. 2, 3. 
+ See Plate V. fig. 1. 
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vity of the bone, yet it confines the ſe- 
queſtra too cloſely to permit of any late- 
ral motion: Under theſe circumftan- 
ces, the proceſs for the ejection of the | 
ſequeſtra may _ on "; very ſlowly, 
and unleſs ſome material change takes 
place in the poſition or deſtruction of the 
parts, they may remain unchanged for a 
great length of time. It is indeed diffi- 
cult to ſay what would be the final reſult 
of ſuch a caſe, if it were permitted to 
follow its own courſe ; ſince the aſſiſt- 
ance of an operation is ſo highly neceſ- 
ſary to complete the proceſs, that the 
_ concluſion of the caſe is never left to the 
ſpontaneous efforts of nature. The inter- 
ference of art being indiſpenſible to com- 
plete, or at leaſt to accelerate the cure. 
Thus the natural termination of this 
form of an attack of Necroſis, is till 
ſomewhat a matter of conjecture. 
„  - 
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It is evident that, upon the final ejee- 


dien of the ſequeſtra, the eien c the 


new bone muſt be left empty, and free 
from every kind of irritation which the 
preſence of an extraneous body might 
produce. So that there is not in future 
any impediment to retard or interrupt 


the e of the cure. 


: Fs 
F 12 # * 


5 eee ancient upon the difcuf- 


fion of this point, it will be neceſſary to 


recur to the conſideration of the ſtate of 
the internal cavity of the new oſſeous 
ſhell when the cure takes place, without 
the excluſion of the ſequeſtra. It is ob- 
vious; that the newly formed cavity muſt 
either be full or empty; and ene 
ſnows, that both conditions obtain. Ac- 
cording, indeed, to the general account 

: ” of 
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of Necrofis, given at the beginning of 2 
this paper, the ſequeſtra was ſuppoſed 
always to remain included within the 
cavity of the new ſhell, becauſe this ſup- 
poſition afforded the ſimpleſt view of the 
diſeaſe. The complete incluſion of the 
ſequeſtra, however, is not perhaps the 
moſt frequent caſe; for in the plurality 
of caſes, the whole of it ĩs either diſſol- 
ved or ejected, and in both events the 
cavity of the new bone is left wholly 
empty. So far then theſe two caſes are 
ſimilar in their circumſtances, and they 
likewiſe are ſimilar in the proceſs which 
they afterwards follow to diſpoſe of this 
cavity. For in all thoſe caſes in which 
the ſequeſtra is removed, either by diſſo- 
lution or ejection, the cavity of the new 
bone fills completely up, ſo that no re- 


gular 
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gular vacuity remains at the end of the 
cure # 8 


The caſes in which the ſequeſtra is 
completely ejected, afford us an oppor- 
tunity to obſerve the proceſs by which 
the cavity is filled up, as all the parts 
concerned in the proceſs lie open to in- 
ſpection, while the neceſſary changes are 
going on. In the other caſe, in which 
the ſequeſtra never makes it appearance, 
the proceſs indeed is not viſible during 
its pendency ; but as the caſes are in all 
other reſpects perfectly ſimilar, there can 
be no doubt that the cure is conducted 
upon the ſame principles, and completed 
in the ſame manner, | 


"IM. 


* See Plate IV. 
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In the early ſtages of Necroſis, the in- 


ternal ſurface of the new oſſeous ſhell is 


capable of ſending out granulations from 
every part of the ſurface. Theſe gra- 

nulations riſe in all directions, and grow 
with great rapidity. As the prominence 
of theſe granulations inereaſes, the ſize of 
the cavity gradually diminiſhes. At laſt 
they meet about the centre, unite toge- 
ther, and form one ſolid maſs, which 
obliterates the cavity for ever. After 
this the ſurface of the ſore cicatriſes be- 
fore the granulations have time to be 
converted into bone. The converſion, 
however, commences at an earlier period 
of the diſcaſe, among the firſt ſprung 
granulations. Theſe begin to oflify be- 
fore the laſt grown are completely co- 
yered over with ſkin. It may be proper 
to obſerve, that this deſcription i is taken 
from 
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from the caſe in which the ejection of 
the ſequeſtra or removal of the anterior 
portion of the new ſhell leaves all the 
proceſs in view. Thus it appears in both 
caſes of the removal of the ſequeſtra, 
whether by abſorption or ejection, that 
the ſubſtitute bone becomes ſolid in place 

of hollow. 


| Theſe various terminations of Necro- 
ſis are determined hy the circumſtances 
of the caſe, and preſent a number of cu- 
rious appearances in the courſe of the at- 
tack. The ejection of the ſequeſtra, for 
inſtance, may obtain either before the 
oſſeous ſhell is completely formed, or af- 
ter it is fully conſolidated. In the firſt 
caſe, the patient will ſuffer a temporary 
ſuſpenſion of the uſe of his limb, be- 
' cauſe the ſeparation of the ſequeſtra takes 


place 
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place while the new bone is in a ſoft 


fate, and unable to bear any weight. 
In the other caſe, the patient is perfect- 


ty able to uſe his limb during all the 
time of the cure, becauſe the conſolida- 


tion of the new bone is ſufficiently ad- 


vanced to ſupport every exertion it is ex- 


poſed to before the ſequeſtra leaves its 
place. The relation which the conſoli- 


dation of the new bone bears to the ſe. 


paration of the ſequeſtra, produces theſe 
varieties. 


The flow ejection of | the ſequeſtra in- 


dicates a moderate attack of inflamma- 


tion. But when the ſequeſtra ſeparates 


more quickly, and while the new bone 


1s in a ſoft ſtate, the ſeparation is always 


the conſequence of ſevere inflammation, 


and is accompanied with very violent 


ſymptoms, 


2 


Wenden of the motion of the limb. This 
mature ſeparation of the ſequeſtra o- 
curs more frequently in the Neeroſis of 


5 the lower jaw. The chin is then depri- 


ved of its natural and proper ſupport, 
and falls down upon the neck, exhibit - 
* a very een and uncouth n 


4 The ſequeſtra too, ' without comin g a- 
way altogether, ſometimes ſeparates from 
the old bone at both its extremities, in 
ſome more early period of the diſeaſe. 
The limb then has the appearance of ha- 
ving given way at two different places, 


in the manner of a fracture, and the pa- 
tient is unable to uſe it for ſome time af- 
ter this ſeparation or en . 
has taken place. A 5 | 
Bo Such 
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Baͤuch are the various appearances which 
caſes of Necroſis exhibit, when the ſe- 
gqueſtra is ſeparating from its new cover- 
ing of bone. 
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In the other form of the attack, where 
the ſequeſtra is removed by diſſolution 
and abſorption, without making its ap- 
pearance externally, the diſeaſe is more 
uniform in its progreſs, and does not ad- 
mit of ſo great a variety of ſymptoms. 
The proceſs is neceſſarily ſtedious, and 
always attended with a profuſe diſcharge 
of matter. But beſides the general en- 
largement of the bone, this is the only 
ſtriking circumſtance which takes place. 
The quantity of matter firſt gradually 
increaſes, and then gradually decreaſes, 
till at laſt it ceaſes altogether, Theſe 
' conſtitute the only viſible ſymptoms an 
3 | this 


-ON NECROSIS. e 
this form of Necreſis. For the changes 
which the ſequeſtra undergoes are con- 
cealed from ſight, and are only inferred 
from collateral circumſtances. 


The diſſolution of the ſequeſtra is more 
er leſs complete. In young ſubjects it is 
more quickly and more completely diſ- 
ſolved. In thoſe of more mature age, 
the diſſolution of it is more tedious and 
_ uncertain. And in ſome caſes a ſmall 
portion remains unchanged, and refiſts 
all the power of the ſyſtem. Os 


As to. the cauſes which effect the de- 
ſtruction of the ſequeſtra, it is plain, 
that only a ſmall proportion of 1 it can be 
deſtroyed, while it remains in its natu- 
ral place, united at both extremities 
with the e portions of the ori- 


* 2 ginal 
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ginal bone, and that after its ſeparation, 
it is removed from the ordinary ſphere of 
action of the living parts of the ſyſtem; 
ſo that it muſt then decay from ſome 
other cauſe. The internal and ſofter 
parts diſappear firſt, and probably owe 

their decay to the ſpontaneous decompo- 
ſition which all parts of the body natural- 
I undergo, when they are deprived of 
life, and detached from the ſyſtem. The 
gradual operation of theſe unſeen cauſes 
is perhaps ſufficient to accompliſh the 
deſtruction of the ſequeſtra in moſt caſes. 
At the ſame time, their action is doubt- 

leſs very much promoted, and the pro- 

ceſs of diffolution very greatly accele- 


rated by the ſolvent power of the puru- 
lent matter which ſurrounds the ſeque- 
fra. For this conſtant maceration faci- 
litates the ſpontaneous decompoſition of 

| the 


o NECROStSs, ' 6 


the ldd bone, and by reducing: it 
to a fluid ſtate, prepares it to be remo- 
ved by abſorption, or to be waſhed out 
DW with the „ 105 matter. 

It has * been ciſco; char the 
moſt ſevere caſes of Necrofis are thoſe in 
which the ſequeſtra forees its way through 
thei oſſeous ſhell with great rapidity, 
and: with violent inflammation” and fup- 
puration; and that, on the contrary, | 
_ thoſe are mildeſt, in which the ſequeſtra 


never makes its appearance externally. 
The latter caſe admits of two varieties, 
oppoſite in their nature one, in which the 
ſequeſtra is wholly conſumed or removed; 
another, in whiche it continues nearly 
with its original ſize unimpaired. This 
laſt cate 1 is the mildeſt of the two. And 
i erf N Run, 1 E 3 NDOT O11] eien 
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| the cauſe of its ſuperior mildneſs is ſaf- 


ficiently obvious. It proceeds from the 


leſſer degree of irritation which the con- 


tact of the ſequeſtra excites upon the oſ- 


ſific granulations of the oſſeous ſhell ; ſo + 


that in a ſhort time the ſequeſtra ceaſes 
to act as a ſtimulus, and allows the gra- 


nulations to offify and conſolidate. In 


ſome caſes the irritation is ſo inconſider- 


able, as to give the patient very little 
uneaſineſs or diſtreſs.. 


1. is ſomewhat fingular, that the two 


mildeſt caſes of Necroſis are ſo contrary 


to each other, that in the one the ſeque- 
ſtra is entirely conſumed, in the other 


tat it remains almoſt entire. The in- 


termediate ſtates are by much the moſt 
ſevere. And when no circumſtances de- 


termine the ſequeſtra to burſt from its. 


confinement; . 
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confinement, and there is too much irri- 
tation to allow the parts to remain un- 
molefted, and too little to produce a to- 
tal conſumption of the ſequeſtra, the eaſe 
ſeems to have no natural termination. 
It forms what be termed a chronic caſe 7 
of Necroſis, and may continue to haraſs 
the patient for an indefinite length of 
time. The degree of ſuffering will be 
greater or leſs, according to circumſtan- 

ces, but will always be ſufficient to teaze 

the patient inceſſantly, and to diſturb : 
the enn of health. 5" 


To the Nee of the Ws bones, the 
oſſeous ſhell which contains the ſeque- 
ſtra is always perforated with a number 
of holes, placed irregularly at unequal 
diſtances *. "Theſe holes correſpond to 

| | Ms coined; 


* See Plate I. 
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the external filtulous ſores, and are 1 
openings through which the matter found 
a paſſage from the internal ſurface of the 


hell. They are commonly of a circular 
form, with ſmooth rounded edges. They 
remain in the oſſeous ſhell, without ever 


filling up when the cure obtains by the 
preſervation of the ſequeſtra. But when 
the ſequeſtra is totally i | deſtroye d, and 
the whole cavity of the ſhell filled up 


with offeous matter, the apertures of 


theſe holes likewiſe fill up; and after 
the cure is complete, nothing but a ve- 
ſtige of them remains on the ſurface of 
the * bone. 


2 


Such then is the progreſs which in a 


very great number of caſes I have ob- 


ſerved Neoroſis to follow: And, in ge- 


neral, the changes which take place, ad- 


mit 
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mit of an obvious and ſatisfactory expla- 
nation. In a few fingular caſes, indeed, 
the cauſe of certain appearances is not ſo 
obvious. When, for inſtance; a bone ſe- 
parates at its articulation with another 
bone, and from the perfect ſtate of the 
articulating proceſſes we have proof that 
no part of the original bone is left in the 
ſocket, there may be ſome diſſiculty to 
conceive the means which are employed 
to preſerve or renew the motion of the 
joint. The poſſibility of the eaſe, 
however, appears from the examination 
of many caſes of indiſputable accuracy 
and authenticity. I have in my poſſeſ- 
ſion, a portion of the lower jaw, which 
ſeparated from the reſt, in a caſe of Ne- 
crotis *, | The whole condyloid proceſs . 
is ſmooth and entire, and nothing but 


the 


* See Plate V. fig. 4. 
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the covering of cartilage i is wanting to 
make this part of the articulation com- 
plete ; ; yet the patient was in ſome mea- 
ſure able to move his jaw, both while 
the ſequeſtra was ſeparating, and after 
its final ſeparation. The motion of the 
Jaw, however, was very limited during 
the time of the ſeparation, and there 
was conſiderable ſwelling over the re- 
- gion of joint. This ſwelling might help 
to retain the parts nearly in their natu- 
ral places, and to regulate their motion; 
but the regular motion of the jaw was 
probably performed by the condyle of 
the oppoſite and ſound fide, which had 
not. ſuffered from the effects of diſeaſe. 
It 1s plain, that the new production of 
bone could not poſſibly occupy the arti- 
culating cavity of the temporal bone, ſo 


long as the original condyle remained in 


its 
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its 2 But after the POT and 
removal of the original condyle, the of- 
fific granulations would have an oppor- 
tunity to extend themſelyes towards the 
articulating cavity, adapt themſelves to 
its ſhape, become attached to the carti- 
lage, and thus ſerve all the purpoſes of 
the primitive condyle. In this way, the 
proceſs which completes the redintegra- 
tion of the joint is eaſily underſtood. * 
never, indeed, had an opportunity to ſee 
above one condyle come away from the 
jaw of the ſame perſon. I knew, how- 
ever, that inſtances are reported of both 
condyles ſeparating at the ſame time, 
and that the credibility of the aſſertion 
reſts upon the teſtimony of very unex- 


cop ONO reporters. For my own part, 
I believe in the truth of the fact, and 
think that the a of the caſe 

admit | 
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eie of being ee It is certain, 
| that at one period of the proceſs, the 
jaw is almoſt cloſely ſhut; and next to 
immovable, in confequence of the fymp- 
tomatie ſwelling which retains all the 
parts nearly in their natural places. This 
ſtate continues till the ſeparation of the 
eee removes one impediment to 
motion. Its ſeparation, however, does 
not at once reſtore the power of motion, 
though it permits the offific granulations 
of the new bone to occu py the empty 
articulating cavity, and pave the way for 
nt. After this 
foundation is laid, and the new granu- 
lations have formed adheſions with the 
articulating cartilage of the former con- 
dyle, the motions begin to be made more 


the formation of a new joint. 


freely, and to be regulated more accu- 
rately. The ſurrounding maſs of new 


+ 


bone 
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bone 3 waſtes away, ſo that the 
ſhape and ſize of the parts at laſt adapt 
themſelves to their new ſituation. And 
thus the ſubſequent motion of the jaws 
removes any incumbrances which ariſe 
from the ſuperfluities of the new growth. 
In theſe caſes, however, the proper ar- 
ticulating ſurface never is deſtroyed; for 
the cartilage which belongs to the ori- 
ginal bone ſtill remains in its place, 
and the capſular ligament is nowhere in- 
jured or opened. I never have known 
an inſtance in which the articular carti- 
lage came away in a caſe of Necroſis. 
It ſeems, however, to undergo a change, 
in order to accommodate irſclf to the en- | 
| largement which takes place at the head 
of the new bone; for that piece of car- 
tilage, which tips the head of the new 

bone, is always conſiderably broader than 
| | "= TO 
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the ſurface of the original cartilage, and 
conſequently muſt have increaſed in ſize, 
in proportion to the greater extent which 
it had to cover. In this way thoſe 
| changes are accompliſhed, which enable 
the ſubſtitute to ſ upply the place of the 
original bone, in performing the motions 
of a joint. | | 


The foregoing deſcription accords moſt 
accurately with Necroſis of the long 
. bones, though the ſame principle per- 
vades the Necrofis of every other claſs of 
bones, and 1s accompliſhed in the ſame 
manner, making allowance for the va- 
riations which the difference of ſhape 
and other circumſtances may render ne- 
ceſſary. Thus, in the lower Jaw, the 
difference of ſhape and of poſition, and 
ef ſtructure, produces ſome peculiariti 


in 
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in the appearances of a caſe of Necroſis. | 
The moſt remarkable of theſe is the 
power of retaining the teeth on certain 
occaſions, and even of forming new ſoc- 
kets to hold them. In this termination 
of the caſe, the patient ſuffers little in- 
convenience, as the ſubſtitute bone ac- 
quires ſufficient firmneſs to give ſupport 


to the teeth, and ſerve all the purpoſes 


of maſtication. It is obvious, however, 
that the preſervation of the teeth cannot 

be a frequent occurrence, as there is no 
poſſibility of it taking place, excepting 
in thoſe caſes in which the old jaw comes 
away downward, through a wound in 
the ſkin. For whenever the Jaw ſepa- 
rates upwards, and is drawn into the ca- 
vity of the mouth, the teeth muſt neceſ- 
ſarily come along with it; and from 

/ 


4 


ad 


many citeumſtances, this is the direction 
which will in general prevail. 

In the firſt place, the coverings of the 
jaw are much thinner towards the ſide 
of the mouth, and ſooner and more eaſi- 
ly deſtroyed by diſeaſe, conſequently the 
jaw is oftener uncovered at the upper 
part, ſo that the ſeparation and detach- 
eee 


5 Beſides, the death and ſeparation of 
the jaw frequently ariſes from ſome diſ- 
eaſe in the teeth or gums, which, from 
their ſituation, naturally determige the 
complaint to begin at the upper part, 
and to proceed downwards. All theſe | 
cireumſtances operate even in a healthy 
ſtate of the parts 3 and in caſes where a 
new bone is forming, the determination 


2 | to 


ON- NBGROSIS. | * 


to puſh the old bone upwards es more 
powerful. Becauſe. in the formation 
a new bone, the firſt ſtep of the procei 

1s to. accumulate a quantity of adventi- 
tious matter around every part of the 
jaw, excepting the upper par into 
which the teeth are fixed. This defi- 
ciency muſt always exiſt. Therefore, in 
every caſe of Necroſis of the lower jaw, 
there will be a vacancy in the upper 
part, r which the ſequeſtra may 
paſs, ſo that in no inſtance can it be ſur- 
rounded and included by the new bone. 
As the accumulation of adventitious 
matter very greatly increaſes/ the thick - 
neſs of the ſurrounding parts, and ſoon 
acquires a conſiderable degree of firm- 
neſs, the extraction of the jaw down- 

wards. becomes infinitely more diſſicult; 
and * it might be poſſible 
ein 8 trad . 
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tract it in this direction, yet the opening 


through which it muſt paſs, would neceſ- 
ſarily leave a chaſm in the bottom of the 
caſe of new bone, which would prove an 
inconvenience, in ſo far as it diminiſhes 
the ſolidity of the ſupport. Conſidering 
all theſe circumſtances then, it is que- 
ſtionable how far it is prudent to at- 
5 tempt the preſervation of the teeth, at 
the expence of producing an extenſive 


wound in the integuments, and a chaſm 


in the bottom of the new bone. Beſides, 


it is ſeldom in our power to ſave the 


whole of the teeth, from the circum- 
ſtance of the vacillation and falling out 
of the teeth being one of the firſt ſymp- 
toms which occurs. In thoſe caſes, in- 


deed, in which any of the teeth are 
preſerved, their preſervation ariſes from 


the accident of ſome extern al fi ſtulous | 
opening | 
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opening having ) 


which induces the Sarda: to examine 
the ſtate of the parts from without, to 

enlarge the opening by an inciſion, and 

to extract the diſeaſed looſe bone down- 
Wards. Upon the removal of the ſeque · 
ſtra, the teeth ſtill continue adhering to 
the gums, which ſupport them in their 
place. In this ſituation, the new bone 
forms round the teeth, and con folida- 
ting into a firm ſubſtance, keeps them 
as ſteady and immoveable as W origi⸗ 
nal lockets. 5 


Te. is, föttben ybe bt r wu , the g 
prolongation of the inciſion for a ſuffi- 
cient length, to permit the extraction of 
the whole, or even of a conſiderable por- 
tion of the jaw, endangers the diviſion 
of the facial artery; and from the ſize 


F 2 and 
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and fituation of this artery, a hemor- 
e e * e be very troubleſome. 
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which come'into confidera _ _ 
mining: the proper Place / Tre 
any part of the lower jaw, which is looſe 
and moreable. But in whatever direc- | 
tion the jaw is to be removed, there are 
ſome c con ſequences of its ſeparation which 
merit particular attention. A very large 


nerve and artery run in the centre of the 
lower jaw for almoſt the whole of its 
length; and if the whole jaw were to 
come away in one entire piece, both the 
nerve and the artery muft be 'complete- 
ly deftroyed. 


n general, however, the 
fact is, that a ſufficient portion of the in- 
ternal ſurface of the bone is deſtroyed 
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by 8 to permit the nerve and ar- 
tery to paſs without receiving any inju- 
ry *, This is the termination of all the 
caſes of Necroſis of the lower jaw, which 
I have had an opportunity to examine. 
In every one of them the cure ſucceed- 
ed happily, leaving the patient the free 
and complete uſe of bis ja x. 
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Theſe ar ATE, e the 8 Wagner 
which attend an attack of Necrofis on 
the lower jaw, and which I have co 
lected together, and arranged under one 
head, in order that they might be more 
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2 underſtood an remembered, ; 
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Tower jaw, I know of none of the flat or 
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SECTION V. 
gs Seat of TO : 


Tars diſeaſe does not attack all the 


bones of the body promiſcuouſly. It is 


e long bones which are chiefly liable 
>< attacked. Indeed, excepting the 


irregularly ſhaped bones that ever be- 
come the ſubject of Necroſis. The bones 
of the cranium, of the face, the ſternum, 
ribs, ſcapulæ, vertebræ, bones of the 
pelvis, and even bones of the carpus and 


tarſus, do not admit of reproduction by 


this proceſs. As to the bones of the 


metacarpus and metatarſus and phalan- 
ges 
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ges of the thumb, Gan and toes, ey 
are at leaſt very rarely the ſeat of Ne- 
crofis, and do not readily admit of a cure 
by reproduction, when they are attack- - 
ed by any ſevere diſeaſe. 
Of all the 3 of th the body the tibia - 
undoubtedly is the moſt frequent ſubject 
of Necroſis; and next, perhaps, in point 
of frequency, the femur and lower jaw; 
and then the clavicle, humerus, fibula, 
know of no inſtance in which the loſs of 
it has been ee My a 3 
of new bone. 5 . e ee e 
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Duration Ws YOu. 


The ada A eile of Neeroßs is 
bd N both upon the age 
of the patĩent, and upon the circumſtan- 
ces of the particular bone which is at- 
tacked. The younger the patient is, 


however, the proceſs is on every account 


bones are of ſmaller ſize, of leſs firm 


conſiſtence, and all the actions of life go 
on with more rapidity. It is indeed dif- 
ficult to lay down any general rule for 
the time which an attack of Necroſis re- 


quires to complete its courſe, on account 


of 
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of the difference of time requiſite in di 
rent bones. The lower jaw, fo far as I 
have obſerved, is capable of completing 
the proceſs in the ſhorteſt time. A cure 
may be completed in leſs than three 
months from the firſt moment of the at- 
tack. But I never have known a caſe 
of Nectofis of the tibia in the perſon of 
an adult; completed in leſs than twelve. 
months. In general, it is a longer ti de, 
and ſometimes nearly two years. This 
computation is to be taken from the firſt 
commencement of the attack of the pain, 
till the final termination of the cure, 
when all the ulcerations have dried up, 
and the new ſubſtitute bone has arrived 
at perfect conſolidations” But, in parti- 


eular inſtances, the cure is protracted to 
a much greater length of time. A caſt 
of Necroſis of the os femorishas been 


five 


— 


- fiveor fix years of completing its courſe; 
and during all the time of its continu- 


ance, the patient was able to diſcharge 


the different duties of his ſtation. For 


thoſe very tedious: caſes are always very 
mild in their ſymptoms. Indeed it is 


impoſſible they could be otherwiſe, elſe 


no ſtrength of conſtitution could with- 


ſand an attack of ſo long duration. Ac- 
*cordingly, we do not find the patient 


complain of diſtreſs, his health is not 
impaired, and he ſuffers no inconveni- 
ence which bears any proportion to the 


alarming appearance of the ſymptoms. 


For in all caſes remarkable for the ſlow- 


neſs of their progreſs, the ſequeſtra pro- 


trudes externally, and is long of ſepara- 
5 ting: So that the caſe exhibits the ſin- 
gular appearance of the bone projecting 
through the ſkin, without depriving the 
| 5 ; limb 


# 


limb of its homes and | continues * in 
this ſtate. | 1 og 


From this view of the ſubject, then, 
it appears, that Necrofis is a tedious, 
though not properly a chronic diſeaſe, | 
and that the duration of a caſe admits of 
conſiderable latitude even in patients of 
the ſame age, and when the ſame 750 
are the ſub yu of attack. 


x | | . _SEC- 
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£7 NM vIII. 


of the 5 0 1 Patients ſujet 10 Ne. 
. crofis. 


* 


„ "=p. y is properly a diſeaſe of the 

earlier periods of life. I have never | 
known a caſe of it in which the attack 
began after the twentieth year, excepting 

in caſes of Necroſis of the lower jaw. ” 
About the age of puberty, or from twelve 
to eighteen years of age, is the time of 
life at which patients are moſt liable to 

be attacked. I have indeed known of 
inſtances in which the patient was ſo 


young. as ſix and ſeven years of age, but 


never heard of a caſe in which the diſ- 
| eaſe 


1 
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eaſe began at an earlier en of like. 
But if in all attacks upon the long bones, 

the patients are always in <<” years, in 
almoſt every caſe of Necroſis of the Jow- 
er jaw, the patient is above thirty. In 

a few ſolitary inſtances, indeed, they are 
ſo young as ten or twelve, though this is 
but a rare'occurrence. ' And to compen- - 
| fate che youth of a few, we may advert 
to the old age of others. For the moſt 
advanced periods of life are not exempt- 
ed from an attack of it. One patient of 
eighty years of age is ſaid to have loſt 
the lower jaw by Neerofis ; but it is not 
clear that the loſs of the old jaw was ſup- 
plied | by the growth of a ſubſtitute. 
Yet in patients ſomewhat younger, though 
ſtill very far advanced in years, a ſubſti- 
tute has been formed 40 e the 
loſs. | a ö 


0 1 14 + F & . 
8 ; : $ 
d * 
. e 


i 
& 
UW 


A, 
— 4 
—— 
= 
44 
. ; 
TIEN : 
. . 
e $ 
3 4 
N hy 1 
4, : 
„ 1 
2 
A 0 
: * > 
0 5 
1 YL 
1 +( *- 
A N 4 
. - 
2 * 
AS TT 22 
09 
7 0 
ae Hy 
r 
PR IM 
— 
5 ' 
Er 
£17; 
* 0 o 
Mo => 55 
1 
r 1 
+I Nie 
N OT 
25 
1 
r 
1 : 
7 5 — 3 
of 6 FS 
1 * 1 8 
r 
wot +44 
c 
BR 
= 1 
SAL. 
* 1 
— 5, 
y 1 
- "2 
el} 
2 
* 6, 58 
* 
n 
1 
n 
K * 
= 1 a 
1 13 8h 
SH / 
= _ - 1 , 
r 
. : ; 
L 8 
\ 
. 
bd 1 


Ax ESSAY 


The ſtate of hs conſtitution - has a 


great ſhare in favouring an attack of Ne- 


crofis. When this diſpoſition prevails, 
an individual will often' ſuffer from at- 


tacks on different bones at the ſame time. 


I have known an attack upon the cla- 
vicle and tibia at one time. Sometimes 
it attacks both tibiæ. Sometimes both 
arms. Sometimes a leg and an arm. 
Upon the whole, however, it 1 more 
common that the different bones of the 
ſame individual ſuffer attacks at differ- 


ent times. And in general there is a 


confiderable interval between the at- 
tacks. But while Necroſis of the long 
bones may be cotemporary in their com- 


mencement, it never happens that a Ne- 


croſis in one of them exiſts at the ſame 


time with a Necrbſis of the lower Jaw. 


W this ſurely i is a very ſingular circum- 


ſtance 
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ftance in the human con Ritation ſince 
we naturally ſhould expect, that the ſame 
general diſpoſition would. prevail over 
all the bones of the body at the ſame 
time. On the contrary, however, expe- 
rience ſhows, that in early life the long 


bones, and in the advance of years, "the 
lower Jaw't are prom to ulfer from 


Nec rolis. 


3 


* 


"Cauſe of Necroft. OE A 


or the cauſes 5 Necxovs, no ras 
ory account can be given. It ſeems, 


. eee evidently to be connected with 


that ſtate of the conſtitution which de- 
pends upon the age of the patient. I am 
like wiſe inclined to believe, that it more 
readily attacks thoſe who have a ſerophu- 
lous taint in their conſtitution. But far- 
ther than this I know of no circumſtance 


which prediſpoſes to an attack of Ne- 


croſis. 


C- 


is otherwiſe 


oN NECROSIS. 
' SECTION x. 
cee ee. 


d the conflitution of SS Polen i 
rediſpoſed to Necroſis, any 
citing inflam , may occaſion an at- 


tack of it, In many caſes, however, it 


is purely a ſporadical diſeaſe, not referable 


to any external cauſe. There is no ex- 
ternal hurt, no violence to produce the 


inflammation which uſhers in the attack 
of Necroſis. And what ſeems remark- 
able, thoſe caſes of Necroſis which ori- : 
ginate in ſome external injury, generally 


occur in the lower jaw. For this reaſon, 


6 caſes 


caſes of Neerofis of the lower jaw may 
often be traced to the effects of blows, 
of toothach, eſpecially if a violent attack 
of inflammation has been excited by 
the application of any acrid ſubſtance to 
a carious tooth, of falivation occaſioned 
by mercury, of fmall-pox, of ſcurvy, of 
| expoſure to cold exciting pain, and the 


uſual - concomitant ſymptoms. | At the 
ſame time, it muſt be acknowledged, that 
farther than theſe cauſes tend to excite 
general inflammation, there is nothing 
peculiar in their operation which con- 
tributes to favour an attack of this diſ- 
order. 5 
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a bone. 
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SECTION Xt. 1 
du,. 


Tuxxx are various nw affections 
of the bones, ' with which a caſe of 


Necroſis may poſſibly be confounded ; 


though, if due attention bg paid to the 


_ diſcriminating circumſtances, one is al- 
moſt certain of avoiding a miſtake. The 


caſes which bear the neareſt reſemblance 
to Nec roſis, are properly two in number. 
But ariother caſe is often brought in as 


ene 5 3 


The feſt is a general enlargement of 


G 2 The 


* 


TOO © AN ESSAY 


The | ſecond, a caſe of common ex- 
foliation of an external lamella. 


And the third, what has been termed 
a caſe of internal exfoliation. 


A general enlargement of a bone 
ſimply from its increaſe of offeous ſub- 
ſtance, is diſtinguiſhed from a caſe of 
Necroſis by different ſymptoms. A 
fimple increaſe of ſize is not neceſſarily 
or conſtantly attended with pain at the 
com mencement of the diſeaſe. The 
date of its commencement is much more 
indeterminate, and its progreſs vaſtly 
more gradual and flow. The external 
ſoft parts are neither ſwelled nor in- 
flamed, nor do they adhere to the bone 
beneath. And as the cafe is not attend- 
ed with ſuppuration, there are no fiſtu- 


lous 
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lous ulcers to 1 * Theſe 
are the chief circumſtances of differ- 
ence e between the two caſes. 


. iv cxrearcllimighls 
of bone likewiſe admits of diſcrimina- 
tion. It is indeed only in ſome caſes, and 
in certain ſtages of thoſe caſes, that any 
reſemblance obtains between the two 


| diſcaſes. The reſemblance is grove 


when the ſequeſtra is ejected 
; ouſly, and is much decayed ent it comes 
out. If the ſequeſtra be leſs than half a 
cylinder, and be worn very thin, it will 
more nearly aſſume the appearance of 
a ſuperficial exfoliation. But even in 
this ſtate it is poſſible to mark ſome dif- 
ference ; becauſe a ſequeſtra is gene- 
rally much more ragged at its ſides and 
extremities, which are provided with | 
„ % 
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more long ſharp projecting points #. The 
ſequeſtra is more frequently perforated 
with holes which penetrate through its 
whole thickneſs. Beſides, thite is leſs 
difference in the ſmoothneſs of the con- 
vex and concave ſurfaces. ' But in a caſe 
of common exfoliation, the difference 
between the degree of ſmoothneſs of the 
two ſurfaces is much more remarkable. 
The convex ſurface being in general 
evidently ſmoother than the concave. 
Such are the differences which reſpect 
the appearance of the bone after it is . 
completely ſeparated. 


In the act of ſeparation too, other 
diſcriminating circum ſtances may be no- 
ticed. The point of the bone is never 
directed ſo. obliquely in a caſe of ordi-. 
Wen; ee of nary 
Plates II. and IV. 
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mary exfoliation ;, and the kind of mo- 
- tion which the looſe Portion admits, of 


is very. different. In a caſe of common 


exfoliation, the exfoliating portion may 


| be depreſſed or elevated by the applica- 


% 


tion or removal of external preſſure, on 


account of the bed of granulations which 
ſupport it beneath. But while the gra- 


nulations permit the motions of eleva- 


tion and depreſſion, they prevent any 
lateral or longitudinal motion, by grow- 
ing over the edges of the exfoliating la- 


mella, and confining it on every ſide. p * 


ſequeſtra, on the contrary, even when no 
more than a ſmall portion of the ſurface 


preſents externally, admits of motion up- 
wards and downwardsain a longitudinal 


direction with great freedom, but cannat 
be depreſſed, becauſe it reſts not upon a ; 


8 


104 a SSA 
ſoſt cuſhion of granulations, but den 
firm ſupport of bone. 


in © caſe bf exfoliation too; whe gra- 
nulations are leſs firm, of greater extent, 
and allow a probe to be introduced be- 
tween them and the ſurface of the bone. 
And as they ariſe from a diſeaſed bone, 
they are often of exquiſite ſenſibility, 
which is not the caſe in Necroſis, where 
the baſis of the granulations is ſound. 


The bone alſo feels rough, and in moſt 
caſes of exfoliation, _ irritation excites 
excruciatin 2 pain. 


The attack of the diſeaſe is much 
more limited in its extent, and not ac- 
companied with any general ſwelling of 
the limb. If the bone enlarges at all, 
i 
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it is only tb a Ball be bee and 
below the ulcer, and then it is not fur- 
rounded b y Ot ne of the Loft 
parts. 4 ; 


Next the diſcharge of matter. As to 
quality, it is in general fœtid and thin, 

and the quantjty is not ſo great in pro- 
portion to the ſurface of the ſore. The 
complexion of the ulcer is much more 
unfavourable, and it never is elevated 
above the level of the ſurrounding ſur- 
face, in form of little papillæ. Theſe 


are the ſymptoms which I ſhould con- 


ſider as affording the moſt characterittie 
diſtinctions between a caſe of Necroſis 
and of common exfoliation of an exter- 
nal lamella of bone. 
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The laſt head, the diſtinction between a 
caſe of Necroſis and what is termed a caſe 2 
of internal exfoliation, muſt be treated en- 
tirely in a different manner, ſince it is not 
clear that ſuch a caſe actually exiſts. So 
far, at leaſt, as I have been able to in- 
veſtigate the ſubject, it appears to me 
that the account which authors have gl- 
ven of this form of the attack is altogether 
erroneous. For any caſes of it, the hiſto= 
ries of which are related in detail, ſeem 
plainly to be caſes of Necroſis, ſo ſtrongly 
characteriſed in their leading ſymptoms, 
that it is a matter of ſurpriſe, to find that 

any other view of the diſeaſe had been 
ſuggeſted. Without entering farther in- 
to particulars, it is pointedly mentioned, 
that the new ſhell of bone was in ſome 
<aſes half an inch, and in other a whole 
inch thick, and that the exfoliation was 
7 ; — 
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quite moveable under this arch. Now, 
both circumſtances coincide with ſymp- 
toms of Necroſis, but are incompatible 
with thoſe of an internal exfoliation; 


becauſe the external lamella could nei- 


ther acquire ſo prodigious a thickneſs, 
nor would there be room within it to 
permit ſo free a motion in the ſeparated 
lamella. Mr CRESELIDE N alſo deſcribes : 


purulent matter iſſuing through holes 


in the bone, in a manner exactly ſimilar 
to the diſcharge in caſes of Necroſis. 
So ſtrongly indeed am I impreſſed with 
the idea of a miſtake, that I cannot help 


thinking, that in ſome+ inſtances the life 


of the patient has been ſacrificed to the 


want of performing a proper and ſea- 


ſonable operation to remove the ſequeſtra. 


This opinion of an internal exfoliation 
involves a doctrine which is not ſupport- 
ed by any fact or experiment. It ſup- 
poſes that the cancelli for containing the 
marrow are deſtroyed by diſeaſe; that 
the diſeaſe extends through part of the 
ſubſtance of the bone, but ſtops there, and 
produces a ſeparation from the external 
ſhell, or lamella, which remains unaffect- 
ed. Now, all this is a mere conjecture. 
The truth is, that all the experiments of 
Mr Tx ova, and of every perſon who has 
repeated them, go to prove the direct 
contrary. Since from every one of them 
it invariably appears, that the total de- 
ſtruction of the marrow is the moſt cer- 
tain means to occaſion the death of the 
whole original bone, and to produce a 
new growth. And ſince in every other 
reſpect the analogy is ſo complete in all 
| © 
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the circumſtances which attend a caſe of 
| Necroſis, it is ſcarcely poſſible to entertain 
a doubt, that the ſame | conſequences 
would follow, if the ſame experiments 
were transferred to the human body. It 
is indeed truly to be regretted, that no 
diſſection was made of the limbs of thoſe 
patients who fell victims to the ſeverity 
of the ſuppoſed caſe of internal exfolia- 
tion of the tibia, The bare inſpection 
of parts would have cleared up every 
doubt. And in my belief, it would have 
ſhown to ſatis faction, that the moveable 
exfoliation was a complete ſequeſtra of 
the whole ſubſtance of the tibia, and that 
the covering of bone was entirely a new 
production. | 


Internal exfoliations indeed 2 
ly attack the bones of the cranium. I 


have 
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have ſeen various inſtances of ſuch exfo- 
lations. But among a great variety of 
morbid affections of the lon g bones, I. 
never have ſeen a ſingle caſe which bore 

the moſt diſtant reſemblance to what has 
been termed a caſe of internal exfolia- 
tion. And I never met with any hiſtory 
of a caſe ſuppoſed to be of this nature, 
which did not to me ſeem liable to 
many material objections. Indeed, the 
authors were all ſo palpably under ſome 
miſtake or miſapprehenſion, that I have 
no heſitation in excluding this caſe from 
any conſideration in the diagnoſis of Ne- 


croſis. | 
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Prognoſis. 


_ In predicting the event of a caſe of 
Necroſis, it is a fatisfaction to be aſſured, 
that, upon the whole, the diſeaſe is not 
of a dangerous nature. It never attacks 
a part whoſe action or exiſtence is eſ- 
ſential to the preſervation of life. In 
many of the bones of the body, the 
patient's life is never brought into dan- 
ger by an attack of Necroſis. He al- 
ways ſurviyes an attack upon the lower 
jaw and ſuperior extremities, however 
tedious and ſevere the diſeaſe may prove. 
It is alone from attacks upon the infe- 

15 rior 
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rior extremities, the femur and tibia, 
that fatal conſequen 


ces are to be dreaded. 
And even in them the attack is danger- 


ous only in ſevere caſes. of the diſeaſe, 
and under very unfavourable circum- 


 Rances. 
80 


An unfortunate termination may be 
expected, when the primary attack of 
inflammation is very violent, ſo that the 
ſymptoms ſucceed one another in a fa 
pid ſuoceſſion, and with great ſeverity. 
The immediate conſequences of the at- 
tack, the pain, irritation and copious 
_ diſcharge of matter foon induce an in- 
curable heRic fever. This form of the 
complaint is always a very ſerious one. 
It precedes the reproduction of the bons 5 
and the degree of danger attending it, 
is to be eſtimated by the ſeverity of the 
| | particular 
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| particular fyinptems and by ie beitet 


to which the hectie fever proceeds. In 


all caſes of Necroſis, however, it is a 


conſolation, the worſt alternati 
can be preſented to a patient's: choice, is 
that of ſubmitting to loſe his Wy in 
order to 558 his life. N 


If the patent | furizwnints the danger 
which attends the incipient ſtage of the 
attack, the ſucceeding ſtage is far leſs 


dangerous. F or once the primary in⸗ 
flammation is mitigated or ſubdued, 
there is no particular danger to be ap- 


prehended while the new bone is form- 


ing. The duration, however, of this 


interval of ſecurity is very uncertain, 
And whenever the ſequeſtra becomes 
moveable, and” begins to irritate the in- 
ternal ſurface of the new bone by frie. 

H . tion, 
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tion, a return or increaſe of pain and 


diſtreſs | may be expected. When the 
ſequeſtra remains confined within its 


new covering, without making any ef- 
fort to eſcape, the ſymptoms of the diſ- 
eaſe are ſeldom violent. Hectic fever, 
I it ſupervene at all, is in a moderate 
degree. But if the ſequeſtra, in place 


of remaining at reſt, ſhows a ſtrong ten- 

dency to force a paſſage through the of- 

ſeous ſhell, if this proceſs proceeds with 

too much rapidity while the new bone 
preſents conſiderable reſiſtance, the ſe- 

| queſtra, without completely extricating 
itſelf from its confinement, excites a 
very high degree of irritation, ulcera - 
tions ſpread all over the ſurface of the 


limb, and aſſume n unhealthy appear- | 
ance, violent general fever ſucceeds, till ” 
at laſt the concurrence and continuance 4 


of 


* 
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of all, thoſe ſevere and unfavourable 


ſymptoms, reduce the patient to a ſtate 


of moſt imminent danger. This ſtage 
forms the laſt critical period of the at- 


tack, ſince the diſeaſe muſt here termi- 


nate either in the deſtruction or recove- 


ry of the patient. If the force of the 


diſeaſe prevails over the ſtrength of con- 
ſtitution, death ſucceeds, or at leaſt the 


patient muſt conſent to loſe his limb by 


amputation. If the ſtrength of the pa- 
tient's conſtitution ſubdues the virulence 


of the diſeaſe, then the ſequeſtra is com- 


pletely ejected, and nothing farther re- 


mains to interrupt the progreſs of the 
eure. In this ſtage, the eſtimate of dan- 
ger is to be taken from the impreſſion 
which the local affection makes upon the 


general ſtate of the patient's health. If 


a morbid ſtate of the ſoft parts produces 
H 2 an 3 
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an ulceration all over the ſurface. of the 
of che ſyſtem, then the ſafety of the 
limb is very greatly endangered. Com- 
paratively ſpeaking. however, this ſtage: 
of Necroſis is not ſo dangerous, nor ſo 
completely out of the reach of help, as 
that which attends the violent attack of 
ioflammation which ſupervenes imme 
diately after the commencement of the 
. 7 


l me whole cs it appears, that 
the Necroſis. of the clavicle or ſuperior 
extremities never proves fatal; and that 
even in the inferior extremities, al- 
though Necrofis always proves a tedious 
and ſevere diſeaſe, it very rarely termi- 
nates fatally. I never yet have witneſ- 
ſed an inſtance of the patient's life fall- 


ing 


08 wrerons. 1) 


ing a ſacrifice to the attack : So that ta- 


king every circumſtance into account, 
Necroſis appears to be in all caſes a 
moſt diftreſsful dileaſe, but in very few 
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SECTION XIII. 
Method f Cure. 


THE ultimate object of all the forego- 
ing reſearches, 1s to aſcertain the moſt 
ſcientific, judicious and certain method 
of cure; and happily there is ng inſtance 
in which the ſucceſsful inveſtigation of 
the true nature of a diſeaſe can lead to 


more valuable improvements in practice. 


It is perfectly evident, that an attack of 
Necroſis admits of no relief from any 
general treatment of the conſtitution. 
The diſeaſe is perfectly local, and too 
deeply 
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deeply rooted in the ſeat of attack, to 
yield to the / impreſſion which any gene- 
ral remedy can make; ſo that any pre- 
tenſions to cure, or even to relieve an 
attack of Necroſis by any courſe of in- 


ternal medicine, is quite prepoſterous. 


There is even much reaſon to queſtion, 
whether any real benefit can be derived 
from the uſe of topical applications. It 
is true, the diſeafe commences by an at- 
tack of inflammation. But then the in- 
flammation is always ſo deep ſeated, and 
often ſo ſevere, that no local treatment 
has power to prevent or to check it. The 
common practice in caſes of local in- 
flammation, topical blood - letting, and 
the application of cooling aſtringent ſo- 
lutions, has little effect in this particu- 
lar caſe. Becauſe, beſides the depth and 
H 4 Vuoiolence 


ſimmple inflammati 


% m 


violence of the inflammation, there is 
probably ſome tendency to terminate in 
a peculiar way; ſo that the means which 
are ſufficient | to counteract an attack of 
on, prove leſs effectual 
in this. No other practice, however, is 


applicable on the occaſion, and a trial 


of it is naturally fuggeſted-by the inte- 


ſity and continuance of the pain; ſo that 
whenever an attack of Neerofis is ſu- 
ſpected, it is certainly adviſable to try 
the uſuab means of counteraQting inflam- 
mation: And it is clear, 156 whatever 
degree offeflicacy theſe means poſſeſs, they 
can be attended with advantage only at 
the incipient ſtage of the attack. It 


muſt, however, always remain a matter 
of doubt, how far the uſe of them is be- 
neficial, ſince the proof of the exiſt- 
ence of the diſeaſe, immediately upon 
5 Lo 
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its commencement, is too ob 
permit of much ' certainty.” Yet as the 
practice is perfectly innocent, and can- 
not poſſibly prove injurious, no objec- 
tion appears agai nſt giving the patient 
every chance of relief which the uſe of 
it affords. But if the attack be not at 
once ſubdued, or its approach averted, 
we muſt then expect the diſeaſe to fol- 
low its natural progrels, in which art 
can do no more than to regulate the 
courſe of the 2 in ſome ee 
circuraſtances:! | 


The firſt prcioflief dafiger is the moſt 
_ critical and delicate to manage. And as 
the ſafety of the patient's life is endan- 
gered from the extent and violence of 
the- inflammation, before the new ſhell 
15 formed, or the ſequeſtra looſe and rea- 
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dy to ſeparate, the aſſiſtance of art can be 
of little ſervice, becauſe any premature 
attempt to extract the ſequeſtra by force, 
would neceſſarily increaſe; the degree of 
inflammation, exaſperate all the ſymp- 
toms, and augment the patient's dan- 
ger; ſo that the palliative and inert 
practice of applying emollient poultices 
and warm fomentations is all that the 
caſe admits of. If this treatment does 
not ſucceed, there is no alternative but 
amputation. Whenever therefore the 
patient's ſtrength is ſinking, from the 
effects of a hectic fever, and the local 
diſeaſe proceeding with uncontrollable 
_ rapidity, there is no room for delay. 
The conſtitution being in general ſound, 
and in a ſtate ſufficiently favourable for 
an operation, the patient is almoſt cer - 


; tain to recover. 


8 
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But if the patient has the good fortune 
to ſurvive this ſtage of the attack, or 
if the diſeaſe is not ſevere at its com- 
mencement, the caſe then preſents itfelf 
under a more advantageous form to re- 
ceive aſſiſtance from art. The removal 
of the ſequeſtra may be accelerated. And 
indeed the ſole object of practice through 
the whole courſe of the attack, conſiſts 
in removing the ſequeſtra at a proper 
time. It is likewiſe obvious, that there 
are two oppoſite ſtates of the complaint, 
in which no interference 18 neceſſary, 
and where indeed it would certainly be 


prejudicial. 


The firſt ſtate is that in which the ſe- 
queſtra is diſſolving and carried out of 
its place, without ever making, its ap- 


pearance 
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pearanee externally, or giving any con- 
| fiderable diſturbance to the conſtitution. 


The ſecond ſtate is that in which the 
ſequeſtra is eſcaping from its confine- 
ment, without violence, and without be- 
ing the occaſion of much uneaſineſs or 
inconvenience. El oy book 


In both thoſe ſtates of diſeaſe the 
ſymptoms are ſo moderate, and the cure 
and recovery ſo certain, that every kind 
of aſſiſtance is wholly ſuperfluous. In- 
deed, the chance is that it would tend 
to aggravate rather than to alleviate the 
diſtreſs. Becauſe every operation 1s ne- 
ceſſarily attended with pain, and follow- 
ed by inflammation 3 and thus a great 
deal of diftreſs' may needleſsly be pro- 
1 duced 
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duced in a 0 where none Would o- 
therwiſe take place. 1 OT 0 OHDOT 
But in the intermediate ftate of the 
diſeaſe, where. the preſence of. the ſe- 
queſtra is a perpetual ſource of i irritation, 
the aſſiſtance of an operation becomes re- 
quiſite to bring the diſeaſe to a happy iſſue. 
by the removal of the ſequeſtra. It is 
however a point of nicety to determine 
the proper time to perform the opera- 
tion. Since the time of performing it 
may be too early or too late. 


It is early and premature | 
diſeaſe, though begun, is in the way of 
removing the ſequeſtra, without either 
producing an external opening, or rea- | 
ting much diſturbance. to the conſtitu- 
tion. Becauſe, under theſe circumſtan- 


CG. 
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ces, the caſe would terminate in a fac 
vourable manner, if left to follow its 
natural courſe, 5 
It is too late when the caſe has been 
permitted to go on ſo long, that the ſe- 
queſtra is almoſt totally deſtroyed, and 
the cavity which contained it obliterated 
before any attempt is made for its extrac- 
tion. For by that time the e has 
been expoſed to all the pain, inconveni- 
ence and danger, which the attack could 
| poſſibly occaſion. And the operation, far 
from relieving the patient, and accelera- 
ting the cure, creates diſtreſſing ſymp- | 
' toms, which did not before exiſt, and | 
thus prolongs its duration; ſo that an 
operation performed under theſe cir- 
cumſtances is not only unneceſſary, but 
even highly e and ought there- 


fore 
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fore to * Whenever, then, a 
caſe of Necroſis is preſented for exami- 
nation and advice, all theſe particulars 
ſhould. meet with due attention before 
we deliver our opinion on the ſubject. 5 


Two principal varieties of the diſeaſe 
come more immediately under conſidera- 
tion. The one is that dubious caſe in 
which the exiſtence of the ſequeſtra is 


not marked by the preſence of any ex- 


ternal viſible obvious ſymptom. 


7 * * 
f 


The other caſe * is that in which a por- 
tion of the ſequeſtra is either ſimply na- 
ked and expoſed, or elſe with the extre- 

mity projecting, and in the act of endea- 
vouring to force its way out, but prevent- 
ed from eſcaping, by the reſiſtance it 
; meets 
* Plate V. fig. 1, 2, 3. 


meets with from the parti or wo 
| formation of an . ſhell. . 


T0 confider [thoſe two caſes in their 
order.. 355 


In the firſt caſe we muſt be ſatisfied of 

the exiſtence of the Necroſis, and of the 
i preſence of a ſequeſtra, to juſtify the 
idea of an operation. And even then, 
if the pain be moderate, and the patient 
| ſuffers little inconvenience from the com- 
plaint, an operatidn. i is quite ſuperfluous. 
But on the contrary, if, along with the 
ſame obvious marks of Necroſis, the pa- 
tient ſuffers ſevere local pain in the limb, 

if his ſyſtem is perpetually haraſſed with 
ſymptomatic fever, and his ſtrength daĩ - 
ly declining, from the greatneſs of the 
irritation, and the profuſe evacuation of 


matter, 


* 
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matter, it then becomes a queſtion. of 
: prudence, to determine how far, an ope- 
ration will afford him relief. There is 
not the ſmalleſt doubt that if a large ſe- 
queſtra be impriſoned. and cannot eſcape, 
the diviſion of the caſement, and remo- 
val of the ſequeſt ra will be of the moſt 
eſſential ſervice, and procure immediate 
eaſe. But then the difficulty conſiſts in 
aſcertaining the exact ſtate of the parts 
which lie within the centre of the limb, 
concealed from fight. We may expect, 
however, to arrive at an approximation 
to the truth, by adverting to different 
circumſtances. Of theſe, two of the moſt 
material, are the duration of the com- 
plaint, and the age of the patient. Since 
it is obvious that the longer the diſeaſe 
has continued, the ſequeſtra will have 

made the greater progrels 1 in fallin g into 
„ | decay, 
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decay, and that the celerity of its diſſo- 


| lation will be much modified by the pa- 
tient's age. A caſe of Necroſis in a 
grown ſubject, in whom the ſequeſtra is 
large and ſolid, and the actions of the 
ſyſtem more tardy, requires a longer 
time to finiſh its courſe. In a young 
fubje&, on the contrary, every one of 
theſe circumſtances favours a more ſpeedy 
termination of the caſe. The complex 
nature of the inveſtigation, indeed, does 
not admit of perfe& accuracy. But there 
is one cafe which throws much light up- 
on this point of the ſubject. It has ſome. 


times happened that both limbs have 


been affected with Necrofis at the ſame 


time, and attacked preciſely together; 


both of them likewiſe have been the ſab- 
ject of operation, and, from motives of 
prudence, te two operations have been 


performed 
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performed at a conſiderable diſtance of 
time krom each other. In this interval, 


the parts had undergone great changes. 
And, as the two caſes were in all reſpects 


ſimilar, the changes undergone, meaſures 
8 the. progreſs of the diſeaſe in, this inter- 
val of time. In one patient, a lad of 


eighteen, the firſt operation was per- 
formed about three months after the com 
mencement of the diſeaſe, and a large 


ſequeſtra extracted. Five months after 


this, the ſame operation was pe 
upon the other leg. But by this time 


there was ſcarcely a veſtige of the ſeque- 


ſtra remaining, and the cavity of the 
bone was nearly obliterated. In another 
patient of thirteen years of age, the re- 
ſult was wonderfully fimilar. But, as 
the patient was ſomewhat younger, the 
en of the diſeaſe was rather more 

1 TS „„ 
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rapid. Accordingly, in the interval of 
five months, there was not a veſtige of 
the ſequeſtra left remaining, and the Cas: 
vity of the bone was more nearly oblite- : 
rated. In, both. caſes too the new bone 
was harder, more ſolid, and infinitely 
more difficult to cut at the time of the 
ſecond operation. S that, by com- 
paring the two periods of operating, 


= | the ſuperiority of an early operation: 


A pears in a very ſtrong light. Indeed, in 
both caſes the ſecond. operation was quite 
uſeleſs, and perhaps pernicious, ſince na- 
ture would, without the aſſiſtance of art, 

have completed. the cure in a. very ſhort 


, 
e 3 —————ůů ů — — 


time, and in a much eaſier manner. In 
like manner, in other caſes where the 
operation had been poſtponed to a late 
period, the cavity was nearly obliterated, 
the ſequeſtra nearly conſur ed, and. the 

| | £1 oſſeous 1 
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offeous ſhell conſolidated to a degree of 


| hardneſs which made the excifion of a 


portion of it almoſt impraQticable. 
The practical inference! to be de- 
duced from theſe facts is apparent. Ilt 
follows, that whenever we are ſatisfied 
of the exiſtence of a caſe of Necroſis, aud 
from the violence of the ſymptoms, con- 
vinced that the patient muſt expect a long 


continuance of ſuffering, with a tedious and 


uncertain cure, it is clearly of advantage 
to operate early, ſince by that means we 


not only abridge the duration of the pa- 
tient's diſtreſs, but from the ſuperior 
ſoftneſs of the bone operate with great- 
er facility. It is farther evident, that 


the advantage gained by avoiding delay 
is the greater the farther the patient is 


advanced in life, becauſe, from the greater 


13 5 ſize 
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fize and hardneſs of the bone, the caſe 
would neceſſarily prove more ſevere, and 
be protracted to a greater length. The ex- 
act limit of time which affords moſt advan- 
tage from operating, cannot indeed be gi- 
ven with perfect preciſion, though perhaps 
about three months from the commence- 
ment of the attack is the moſt proper 
time to decide upon the line of practice. 
By that time the diſeaſe is completely 
formed, and has made ſufficient progreſs 
to indicate the courſe which it is likely 
to follow. It is not unuſual too, that at 
this period the diſcaſe puts on an alarm- 
ing appearance, which induces the pa- 
tient to apply for advice. 


Theſe are the indications which ariſe 
from conſidering the age of the patient 
and duration of the diſeaſe. But be- 
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fides this ſource of information, we may 
Ferive aſſiſtance by attending to the lo- 
cal circumſtances of the caſe. If, fox 
| example, the pain be abating, and the 
_ diſcharge of matter diminiſhing, it is 
probable that the ſequeſtra is conſuming 
very faſt, and will ſoon be completely 
deſtroyed. To confirm this idea too, it 
is poſlible to examine the ſtate of the 
bone, without proceeding to any ſe- 
vere operation. For this purpoſe it 1s 
ſufficient to uncover different portions of 
the bone, of no great extent, near where 
: the fiſtulous openings are, and by intro- 
ducing a probe, or, if that be imprac- 
ticable, by making perforations with a 
ſmall drill, to explore the ſtate of the 
cavity. If, upon this examination, we 
diſcover that the cavity ſtill is extenſive, 
and contains a ſequeſtra of conſiderable 
Los” 5 fie, 
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| fize, the neceſſity of operating becomes 


apparent. On the contrary, if the whole 
of the cavity be filled up with offeous 
matter, and no remnant of ſequeſtra is 
to be found, theſe circumſtances clearly 
indicate the propriety of truſting the cure 
entirely to nature. 


"Theſe ſeem to me the conſiderations. 
which ought to regulate the conduct of a 
practitioner at the firſt period of the caſe, 
in which the ſequeſtra does not e 


: externally. 


In the other period for operation, the 
point of praQtice is not nearly ſo delicate, 


nor ſo difficult to decide; for then the ex- 
poſure or protruſion of the ſequeſtra re- 


moves all uncertainty as to the nature of | 
the caſe. - Under theſe circumſtances, an 
operation 


. HF 
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operation is in general adviſable to acce- 
lerate the removal of the ſequeſtra, and 
in ſome caſes its ſpeedy removal is abſo- 
lutely neceſſary, in order to fave the pa- 
tient's life. The only caſes indeed in 
which an operation may be diſpenſed 
with, are theſe in which the ſequeſtra 
ſeparates ſo ſlowly as to cauſe no ſenſible 
degree of irritation. In caſes of Necro- 
ſis of the femur, indeed, this point doubt- 
leſs is of very material importance, be- 
cauſe the bone lies at a conſiderable 
depth through moſt of its extent, the 
exact ſtate of the diſeaſe cannot be ſo 
accurately known, and the operation to 
be performed is infinitely more ſevere. 
But in the tibia, where the covering of 
ſoft parts is more moderate, much leſs 
reſerve is neceſſary; and unleſs there be 
a total abſence of pain and of uneaſineſs 

he | of 


a { 
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af every kind, the ſequeſtra ought im- 
mediately to be removed. In truth, the 
indication is ſo extremely obvious, that 
when the ſurgeon is entruſted with the ma- 

nagement of the caſe from the beginning, 
there is little opportunity to commit any 
miſtake of material detriment to the 
patient. nll a 


But if the patient by negligence, or 
from want of opportunity, has allowed | 
the complaint to proceed to an impru- 
dent height, the moſt advantageous ſeaſon 
for operating may then be irrecoverab y 
loſt. Still, however, this is no reaſon tc . 
withhold the aſſiſtance of an operation; 
for although it may prove leſs effectual 
than we could wiſh, yet it will be at- 
tended with no danger, and will neither 
. accelerate the progreſs nor aggravate the 
ſeverity 
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ſeverity of the caſe, Even in the moſt 
unfavourable and deſperate circumſtan- 
ces under which an operation would be ' 
attempted, the removal of the ſequeſtra 
may afford ſome temporary mitigation 
and relief; ſo that it ſeldom is too late 
to operate, however little benefit we can 
promiſe the patient from the ſucceſs of 
the practice. 


Thus it appears, that the removal of 
the ſequeſtra is the only mode of prac- 
tice admiſſible in a caſe of Necroſis; and 
that when the exiſtence of the diſeaſe 
is clearly aſcertained, and the irritation 
produced conſiderable, we can ſcarcely 
be too early in performing the operation 
to extract the ſequeſtra. On the con- 
trary, that we ſhall be infinitely too 

"ny; if en operating until the ſe- 
queſirs 


To nr 


| queſtra be'totally conſumed, and the ca- 


vity completely obliterated. In theſe 
caſes, the ſequeſtra is concealed from 
ſight, by the ſurrounding growth of new 
bone. But in the other claſs of caſes, in 
which the ſequeſtra appears externally, 
either by expoſure or protruſion, there 


is no time too late to operate; and it is 


plain, that, in ſuch caſes, we never can 


operate too early. 


F The* preceding | obſervations a properly | 
pertain to idiopathic caſes of Necrofis, 
which ariſe without any external injury, 
though with very little change they 


may be transferred to thoſe caſes which 


are occaſioned by the irritation of a com- 
pound fracture, and thus have a very 
different origin. The progreſs, how- 
er 1 of thoſe ſymptomatic caſes may be 


N 


* 
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exactly ſimilar to the be and they 
admit of an equally great variety in their 
mode of terminating. For ſometimes 


the fragments of the old bone, which 


correſponds .. to. the ſequeſtra, become 


new ſhell, without produeing any incon- 
venient degree of irritation. At other 
times they prove the ſource of inceſſant 


and intolerable irritation, and require to 
be immediately extracted, by the remo- | 
val of a portion of the new offeous ſhell. 
The prudence of either line of practice 
will depend upon the exigency of the 
ſymptoms, though in general a conſider- 
able degree of irritation ſeems to be an 
_ inſeparable attendant-of a Necroſis form- 


ing from this cauſe. As yet, however, 
there is no. obſervation i in Point, to de- 


termine Archer the fragments of the 


broken 


[ 
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dates bone Ave ever been diffolved 
and removed by abſorption, and the new 
formed cavity filled up and obliterated, 
though there ſeems nothing in the na- 
ture of the caſe inconſiſtent with this ter- 
mination. The formation of the new 
ſhell extends no farther than what is 
fufficient to include the whole extent of 
the fractured portion. The nature of its 
ſubſtance is exactly the ſame as in other 
caſes of Necrofis, and the cure muſt be 
condu Qd upon fimilar principles. 


In certain parts of the body, an attack 
of Necroſis never leads the ſurgeon into 
any dilemma with reſpect to the exiſt- 
ence of the diſeaſe, the preſence of the 

fequeſtra, or the neceffity or propriety of 
removing it. All attacks upon the lower 
Jaw are of this claſs; for as the old bone 


never 
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never is completely ane by the 
new one, it cannot be fo long confined 
as to prove a permanent cauſe of irrita- 

on. In ſuch caſes, accordingly, we 
have not fo much to apprehend in- 
convenience from the too long confine- 
ment of the ſequeſtra, as from its too 
ſpeedy ſeparation. And this diſparity 
of circumſtances leads to an inconveni- 
ence of a totally oppoſite nature; be- 
cauſe, in conſequence of it, the old bone 
frequently comes out prematurely before 
the new bone is fully conſolidat ed, ſo that 
the chin becomes flexible and pendulous, 
and loſes its natural form. When' this 
accident happens, it becomes neceſſary to 
| ſubſtitute ſome artificial ſapport, in place 
of the natural one which is withdrawn. 
And if by the application of a ſolid 
on | Frame, 
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frame, the ſoft n be All ela in 
their proper relati ve places, the rudiments | 
of the new bone, if it be already laid, = 
will gradually conſolidate, till at length 
it acquires the requiſite degree of ſoli- 

dity, firmneſs and ſtrength to perform 
the office of the original jaw. This | is 
the only management requiſite in ſuch 


There is likewiſe a peculiarity in ſome 
caſes of Necroſis of the long bones, which 
require a ſimilar management. It was 

before mentioned, that in certain caſes 
the ſequeſtra ſeparates at both extremities 
before the new ſhell has time to become 
firm, and afford ſupport to the limb. 
This variety of the attack, however, is 
not attended with pain or with danger, 


and the concomitant 1 inconveniencies are 


| eaſily 


oN "NECROSIS. 145 


eaſily corrected · Since all that is neceſ- 
ſary is to keep the leg extended upon a 
common ſplint, until it has acquired ſuf. 
ficient firmneſs to ſupport i its own weight, 
without ne or breaking: 


2 This 8 all . e intend- 
ed to offer upon the nature and treatment 


of Necroſis, and nothing farther remains 
but to explain the operation neceſſary to 


perform for the extraction of the ſeque- 
tra; but before proceeding to this branch 
of the ſubject, it will be proper to ad vert 
to a propoſal which has been made to 
attempt the diſſolution of the ſequeſtra, 


by injeQting an acid liquor into the ca- 


vity of the new bone. The muriatie 
acid in a diluted ſtate is the beſt” adapted 
to this purpoſe. It is ſufficiently effica- 
cious as a ſolyent, and not the moſt ir- 

Ee ritating 
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ritating as a ſtimulant. At the ſame time, 
1 mould be afraid there was no poſſibi- 
lity of ſufficiently guarding againſt the 
inconveniencies of injecting an acrid li- 
quor into the cavity of the new bone. 
If the ſequeſtra be very large and very 
ſolid, it muſt require a long time and a 
frequent repetition of the injection to 
diſſolve it completely. And all this 
while, the whole internal ſurface of the 
new bone muſt be expoſed to the ac- 
tion of the ſolvent. Nor is there any 
means of computing the pernicious con- 
fequences which this expoſure may pro- 

duce. The experiment has never yet 
been made, and probably never will, as 
it is not eaſy to conceive any advattage 
which a cure wy a chemical menſtruum 
poſſeiſes over one by a mechanical ope- 
ration. It CO would not my 12 5 


per 
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f per to attempt a cure by injection, except 


under the ſame circumſtances that it 
would be adviſable to operate; and in 
uſing the injection, there always would 
be ſome difficulty in determining whether 
or not the ſequeſtra was completely diſſol- 


ved. In no reſpect, then, is there any 


motive to give it che preference over the 
common and more ſimple method of cure. 
It is only applicable under the ſame cir- 
cumſtances, it is more tedious and more 


' troubleſome in its uſe, more uncertain 


in its effect, and probably infinitely more 
painful and more dangerous in its con- 
ſequences ; ſo that I regard this propo- 
ſal as one of thoſe ſpeculative projects i in 


ſurgery which does not merit a trial 3 in 
ci ti 5 | 


)» ,anaMAx- 


De Operation. 


Tux operation to be performed in caſes 
of Necrofis is neither delicate nor diffi- 
cult, and requires no ſuperior judgment 
or dexterity. It conſiſts in SHARK. 
the ſequeſtra through an aperture in the 
new N ſnell. 

The parts expoled to be cut do not. en- 
danger the patient's life, and are not re- 
markably ſenſible. The firſt ſtep of the 
operation is to lay bare the bone; ; and 


this may be accompliſhed either by | 
means of a ſcalpel or by the application 
of 
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of cauſtic. But the former method is 
far preferable, both becauſe it is more 
expeditious, and does not neceſſarily ſub- 
ject the patient to the loſs of Kin, Be- 
ſides, the operation of cauſtic is more 


painful, and the depth and extent of its 


action more uncertain. The uſe of can- 


ſtic, therefore, ſeems to be without ad- 


vantage, and is wholly inadmiſſible. 


The place, direction, and extent of 


the external inciſion is to be determined 


by the number and ſituation of the fi- 
ſtulous openings in the ſkin. A portion 
of the new bone under one of theſe o- 
penings, ſufficient to permit the ſurgeon 
to explore the ſtate of the parts beneath, 
is firſt to be laid bare. In this ſpace he 
will probably diſcover an opening in the 
bone, which leads directly to its inter- 


nal cavity; for in general every exter- 


K 3 nal 
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nal fiſtula i is 3 and ſupported by 
ſuch an opening, and correſponds nearlyß 
to the Place of it. If this opening in 
the bone be ſo narrow or ſo irregular in 
its courſe, that a probe cannot be made | 
to paſs, then, in order to aſcertain the 
exact ſtate of the diſeaſe, the next ſtep 
is to bore a ſmall hole in the bone, by 
means of a perforator or common drill. 
If the bone be hollow, with a large ca- 
vity in the centre, the perforator, after 
penetrating through the thickneſs of the 
oſſeous ſhell, will go ſuddenly down from 
the want of farther reſiſtance ; becauſe 
there is nothing to oppoſe its progreſs, 
till it meet with the internal ſurface of 
the ſhell on the oppoſite fide. Here it is 
again ſtopped, and by meaſuring the di- 
| tance between the ceſſation and renewal 
of the reſiſtance, we aſcertain the length 
of 


4. bl 
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of the diameter of the cavity of the new 
bone. A number of ſimilar perforations 


made at different diſtances, and at ſuch 


places as the external openings indicate, 
determine the ſtate of the central parts 


of the bone. Becauſe, if the cavity be | 
filled up, the perforator is always felt to 


be cutting a ſtratum of ſolid matter. The 
pain which attends the making of theſe 
perforations is not conſiderable; but it 
is of conſequence that . the point of the 
perforator be always ſo directed as to 
paſs through the centre of the bone, in 
order that it may afford a fair meaſure 
both of the thickneſs of the ſhell and of 


the diameter of the cavity; becauſe, if 


quity of its courſe gives a falſe meaſure 
of all the parts through which it paſſes, 
the thickneſs of the bone appearing 


greater, 
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greater, and the diameter of the cavity 


leſs than the truth. By this falſe efti- 
mate, we ſhould judge the cure to be 
| nearer complete than what it is in rea- 


lity, and conſequently neglect to purſue 


the neceſſary meaſures. After the per- 


foratoris withdrawn, we may intro- 
duce a probe in its place. And if the 


perforation be large, and the probe ſmall, 


then it admits of being bent, ſo as to ex- 
plore the ſtate of the whole internal ca- 
vity, and determine both its extent, and 


whether or not it contains a portion of 


undiſſolved ſequeſtra. By proceeding in _ 


this manner, we have it in our power to 


| aſcertain all the circumſtances which are 


requiſite to be known previouſly to the 


laſt and moſt eſſential ſtep of the ope- 
ration, : 1 
The 
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The ſkin, if it be in a ſound ſtate, | 
need not be removed, when the portion 
of bone to be removed 1s not of great ex- 
tent. But if either the ſkin be unſound, 
or a conſiderable portion of bone is to be 
cut out, it then becomes neceſſary to re- 
move a correſponding portion of the ſkin. 


It may be obſerved too, that the ſepara- 
tion of the ſkin from the bone is more 


troubleſome than in ordinary caſes, be- 


| cauſe the adheſions are greater, and the 


diviſion of parts leſs diſtin, in conſe- 
quence of the previous inflammation, 
and the want of the perioſteum. 


The temporary hemorrhage which oc- 


curs in cutting through theſe parts, is 


neither conſiderable nor troubleſome, 


and ſeldom is ſo profuſe, or continues 
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ſo long, as to diſturb or impede the ope- 


After all the ſuperficial parts are re- 
moved, the next ſtep is to cut out a por- 


tion of the new formed bone; and when 


this is ſtill in a ſoft ſtate, the whole of 


the operation may be performed by means 


of a common ſcalpel, provided i be ſtrong, 
and of a large ſize, becauſe the ſtratum 
of new bone, previous to its complete 

offification and conſolidation admits of 
being cut with a ſharp knife. This, how- 
ever, is but rarely the caſe at that pe- 


riod of the diſeaſe when an operation 
is requiſite for the removal of the ſeque- 
ftra ; for by this tur 


the new ſhell is in general ſo complete, 
and every part of it ſo firmly conſolida - 
ted, that no inſtrument makes any im- 
preſſion 


ie. the offification of | 
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preſſion upon it, which is not capable of 
cutting through a hard, ſolid and thick 
bone. A ſaw of ſome kind, therefore, | 
is commonly requiſite to complete the 

operation ; which may. be performed in 
two different ways. The operator may 
either make a number of different per- 
forations with the head of a trepan *, pla- 
cing them in contact with each other, 
ſo as to form one continuous opening; 
or he may make a deep incifion at the 
top and bottom of the bone, by means 
of a circular ſaw, and then cut out the 
intervening portion, by the uſe of a 
googe and mallet. The laſt method is 
the moſt expeditious. But it is not e- 
qually well adapted to every caſe of Ne- 
croſis; for when the bone is thick and 
hard, the Sooge does not eaſily cut 

Boy Wen 
* Plate V. fig. 6. and 7, 
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through fo firm and ſolid a ſubſtance. 
Accordingly, caſes have actually occur- 


red, in which it was ſcarely poſſible to 


complete the operation, by means of 
theſe ' inſtruments. It likewiſe expo 


the operator to greater riſk of cutting 


out more of the bone than what is abſo- 
lately neceffary, and thereby making an 
opening, and leaving a ſore of ſuper- 
fluous extent. No perſon, therefore, 
Would wiſh to employ this method of 


operating, when the bone is very thick 
and firm, and the ſize of the ſequeſtra : 
unknown; fo that the advantage of ex- 


pedition is fully compenſated by other 
Jeſs favourable circumſtances. 


The uſe of the trepan Is not liable to 
theſe objections. There is no hardneſs 


or thickneſs of bone which it is unable 


to 
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to penetrate and remove. If it is not ſo 


expeditious, it is more certain; and as 
the aperture is gradually extended, we 


have it in our power to ſtop whenever a 


ſufficient width is opened to permit the 
extraction of the ſequeſtra: For as this 


is the ultimate object of the operation, 


the poſſibility of extracting it is a mea- 
ſure of the requiſite aperture. The gra- 


dual enlargement of the opening like- 


wiſe affords us an opportunity to judge 
how far any advantage may be gained, 
by breaking down the ſequeſtra into ſe- 


parate pieces; for if it be of a large ſize, 


we may often very much facilitate the 
extraction of it by this means. It alſo 
frequently happens, that the ſequeſtra is 


firmly wedged in at the © extremities, 


8 though it be looſe at every other part; 


and in theſe caſes, removing a portion 
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from one end, allows the whole to be 
_ eaſily withdrawn. By this expedient, 
we ſave the patient all the inconvenience 
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of making a larger opening, and of lea- 
ving a larger extent of ſurface in the 


ſtate of an open ſore; ſo that whenever 
the aperture in the bone is of ſufficient 
ſize to permit the extraction of the ſe- 
queſtra in ſeparate pieces, it always is 


adviſable to have recourſe to the divifion 


| of it. In general; it may be divided by 


means of cutting pliars; or if it be too 


hard and ſolid to yield to them, it is al- 


ways poſſible to remove a portion of it, 


by applying the head of a trepan; in 


one way or other the (2368 w gs: 
of kg attained. 


4 The expofure or protruſion of the ſe- 


queſtra makes no material difference in 


the 
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the operation. It removes indeed all 


uncertainty as to the exiſtence of a ca- 


vity containing a ſequeſtra, and helps to 
determine the direction of the incifion, 
and the number of perforations requi- 
ſite, and on theſe accounts renders eve- 
ry circumſtance eaſier.¶ But after the ſe- 
queſtra is removed, the limb is exactly 
in the ſame condition in both caſes. It 


is! plain too, that after the perforations. 


have been made by the trepan, it is ne- 
ceſſary to remove the angular prominen- 


_ cies, by means of * other 3 


ment. 


ee the ſequeſtra complete: 


the operation, which, though tedious, is 
not painful in proportion to the ſeverity 


of its appearance. The patient no doubt 
OTE GO and the length of his ſuf- 
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ferings may wear out his patience, as the 
operation ſometimes laſts for half an 
hour, or even for a longer time. But 
what he ſuffers is not ſufficient to induce 
faintneſs, or to excite ſuch a degree of 
irritation as is likely to be followedJh 
much fever, conſequently the after ſytnp- 
toms are in general ſufficiently mild. 


- v 
* 


- The mode of dreſſing the ſore after 
the operation is not a matter of difficul- 


ty. The ſimpleſt dreſſings anſwer beſt. 


A large emollient poultice, which covers 
the whole limb, gives the leaſt irrita- 
tion, and ought therefore to be prefer- 
red. It requires to be changed three 
times a-day. In leſs than a week, the 
whole ſurface of the ſore aſſumes a heal- 
thy aſpect, and the cavity of the bone 
2 fo 5 becomes 


* 
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becomes covered with granulations *. 
Theſe granulations gradually extend 
theraſelves till they fill up the whole 
cavity, and reach the level of the ſur- 
face. They are of a more ſolid conſiſt- 


ence than the granulations which riſe . 


from the common ſoft : parts, and have 


much the appearance of a piece of heal- 


thy gum, After granulations have a- 
riſen from every part of the ſurface, and 
a healthy ſuppuration is eſtabliſhed, it is 
no longer neceſſary to continue the ap- 
plication of the poultice, and in its place 
a dreſſing of fimple ointment, may be 


ſubſtituted. No farther alteration of 


dreſſing is required in the ordinary (cir- 
cumſtances of the cure. 


* 
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+  * See Plate IV. 
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The growth of the granulations gra- 


dually fills up the cavity of the ne- 


bone, and once they have arrived at the 
level of the ſurrounding parts, their ſur- 
face is covered over with a thin pellicle 


of ſkin. This pellicle becomes by de- 
grees thicker and firmer, till it at laſt 


eee 


arrives at the ſtate of a perfect cicatrix. 
In this way the wound cloſes before the 
offifications have pervaded the whole g 
ſubſtance of the granulations; but in 
time every part acq uires a proper degree | 
of firmneſs, though the - progreſs of the 
change. can no longer be obſerved. _ + 


Tze cure, from the removal of the ſe. 
queſtra till its final completion, requires,” 
in caſes of Necroſis of the Tibia, from 
four to ſix months ; and in other bones 
2 longer or a ſhorter time, in proportion 

| to 
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to their ſize, and to me * of the as 


tient. 


At the beginning of the cure the pa- 
tient muſt confine himſelf to bed, and 
muſt continue in it till the granulations 
have grown to the level of the ſarface, Y 
and have begun to receive a covering : 


of ſkin. After this period he may be in- 


dulged with greater liberty, but muſt at : 
all times be cautious of- overdoing, and 

content himſelf with walking ſhort di- 
ſtances at firſt, with his Ieg RENEE in 


Af fling. 


x * * 
E 


The treatment of the conſtitution un- 


der the cure is not difficult, as the ſore 
in general forms a ſimple ulcer, which 
requires no particular management of 
the patient's general health. If any 

2. pain, 
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pain, irritation or reſtleſſneſs ſucceed the 
operation, a doſe of laudanum will com- 5 
poſe the patient, and ought to be repeat- 
ed occafionally, if the return of uneaſi- 

neſs makes it requifite. The articles of 
diet ſhould be ſuch as are ſufficiently 
nouriſhing, without being too ſtimula- 
ting. At firſt it ſhould conſiſt chiefly 
of vegetable food, and in the progreſs of 
the cure of a moderate allowance of ani- 
mal food. Care muſt likewiſe be taken 
to obviate any troubleſome degree of 
coſtiveneſs, and with due attention to 
all thoſe different particulars, there is 
ſeldom much difficulty in conducting a 
caſe of Neerofis to a ne, 


| Wen the cure is POR — 

the ſubſtitute bone is filled up with ſo- 
-= matter, and becomes i in every reſpect 
3 Le Gmilar a 
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limilar to a caſe of Necrofis, in which 
the ſequeſtra had been wholly conſumed, 
without making its appearance external- 
ly. The affected limb indeed is left 
larger and leſs ſhapely than the other, 
but in fulfilling all the uſeful purpoſes 
of life, its functions are no ways impair- 
ed; for the patient is not ſenſible of 
bearing an additional weight, nor does 
he ſuffer any other perceptible inconye- 

nience. by 1 
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© CONCLUSION. 


Tux appearances which a caſe of Ne- 
eroſis exhibits are ſo ſtriking, that one 
might. expect them to have attracted the 
notice of the earlieſt practitioners in ſur- 
gery, and to have been recorded in the 
writings of the firſt authors; yet not- 
withſtanding the very curious nature of 
the diſeaſe, no mention is any where 
made of it till the time of ALBUCASIS, an 
Arabian Phyſician, who is ſuppoſed to 
have lived towards the cloſe of the ele- 
venth century; and the deſcription which 
he gives of the caſe, proves clearly that 
he did not underſtand the nature of it. 
After this date a long interval of ſilence 
| ſucceeds, 
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| ſucceeds, and no farther mention is made 
of the difeaſe till ſix hundred years atter 
the zra of ALavcasss, when SCULTBTUS, 
an eminent German Surgeon, gives a 
wonderfully diſtinct and accurate | de- 
ſcription of a caſe of Necroſis, and of the 
operation performed to cure it. It is 
ſingular, however, that ſo memorable a 
caſe, and ſo ſucceſsful practice, had no 
immediate tendency to advance the know- 
ledge, or to improve the treatment of 
the diſeaſe. For ſoon after ScuLTETUS 
publiſhed his work, we find authors of 
the firſt note in the profeſſion deſeribing 
caſes of Necroſis with little intelligence, 
and with that blind admiration of parti- 
_ cular ſymptoms, which i is the never fail- 
ing concomitant of 1 ignorance. 8 flow, 
indeed, has the progreſs of 1 improvement 
been, tas even ſome of the moſt eſteem- 

L 4 ed 
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ed authors of modern times do not ap- 
pear to have underſtood the difeaſe with 


much accuracy 1 celebrated Mr 


Cnksxibx moſt certainly miſtakes a 


caſe of Necroſis for a diſeaſe of a very 
different kind. Mr Goocn of Norwich 
performed a fuccefsful operation, in a 


cafe of Necrofis, conſequent to a com- 
| pound fracture of the Tibia, without 


ſeeming to underſtand the nature of the 


affection. And the late Dr WII II4 al: 


HunTeR, who has left ſome elegant de- 
ſigns of the moſt intereſting morbid * 
pearances which occur in Necroſis, is 

quite unable to offer any adequate and 
ſatisfactory explanation of the manner in 
which they were produced. To this liſt 
of diſtinguiſhed men I might, if it were 
_ neceſſary, add the names of ſome reſpect- 


able living authors; fo that I am ſuffi- 
ciently 


= 8 
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a gitthoriſed to elite the true 
nature of Necroſis as not yet fully and 


generally underſtood. 1 might farther 


add, that the ignorance of ſome of the 

moſt important particulars; has introdu- 
ced a line of n far _ comet 
and correct. 


In this imperfe@ ſtate of our knows 
ledge, a field of improvement ſtill re- 


mained open, to reward the labours of 


thoſe who choſe to proſecute the inqui- ' 


ry; and as my ſituation afforded me 


many opportunities to obſerve caſes of 


Necroſis, under all their various forms, 


and my inclination led me to beſtow par- 
ticular attention upon the ſubject, I ſoon 


found that my collection of materials was 


ſufficient to illuſtrate the principal points 


of the diſeaſe. I was fully perſuaded 
1 that 


yo mee, 


that a ſyſtematic view of the ſubject was 
wanting, and that the only way to lay 


the foundation of any ſolid improvement 


in future, was to connect all the inſula- 
ted facts by ſome general principle. To 
fulfil this object, I have endeavoured to 
arrange my thoughts in the form of a 


methodical ſyſtem, which, however de- 


ficient in other reſpects, at leaſt poſſeſſes 
the merit of originating from the actual 
examination ef the appearances in na- 
ture. 3 - 


po 


THE END. 


| Explanation of Plates. 


Tux annexed plates are intended to il 
luſtrate the different circumſtances which 


occur in a caſe of Necroſis : And as the 
original drawings were all taken from 


nature, immediately under my own in- 
ſpection, I can thoroughly truſt to the 
accuracy and fidelity of the repreſenta- 


But before I proceed to give a parti 
cular explanation of the different figures, 


it will be proper to conſider the true im- - 


port of the term Necroſis, and the parti- 


cular circumſtances which it is employed 


to denote. The term is of Greek origi- 


nal, derived from the word Nexpor, 


which ſignifies dead. Accordingly, in 
the application of it to the diſeaſe in que- 
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ſtiorf, reference is more directly made to 


the decay of the old bone than to the 
formation of the new one, and in fo far it 
gives but a partial view of the diſeaſe: 

For although the death and ſeparation of 
the old bone be the moſt obvious and 
ſtriking ſymptom, it is not the moſt cu- 
rious and important; ſo that in this re- 
ſpect the term Necrofis is not happily 


choſen. It will therefore be of advan - 


tage to confine our attention ſolely to the 


eſſential ſymptoms of the diſeaſe, with- 


out regarding the Dare meaning 


e 


he! every. caſe of Necroſis then, we 


ought to remember, that the formation 
of new parts conſtitute an indiſpenſable 


ſymptoin of the difeaſe ; and it is the 


chief purpoſe of theſe plates, to explain 


— of — — oo — ep 
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the manner in which theſe new parts 


form, and the appearances which they 
ultimately exhibit. But while this is the 
flrſt and principal object, they likewiſe 
repreſent the different progreſſive ſteps 
which accompliſh the ſeparation Es e- 
jection of e bone.” FIR DIG UB 


The three firſt hang are intended to 


illuſtrate the progreſſive changes which 
take gt in the formation 28 2 new 
vane au 


SIS 
1 . I 


E 
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In the firſt, ts ate is copreſeintia 


. Accordingly, we there ſee a 


pern of the old bone, very much ero- 


ded by diſeaſe, incloſed within a newly 
formed ſhell, which entirely ſurrounds it. 
This figure then repreſents the hn 

teriſtical ſymptoms of a caſe 
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Cam). 
in its complets ſtate ; a it is EY IF | 
from inſpection, that the new offeous a 


ſhell forms the moſt curious and intereſt- 
ing part of the preparation. . 


In the ſonond | 75 the diſeaſe is not ſo 
far advanced. The formation of the new 
bone indeed is perfectly diſtin, though | 
it does not yet form a complete cylinder. 


The third plate repreſents the diſeaſe 
in the incipient ſtage, when the rudiments 
of the new bone are beginning to form. 
The continuity of the old bone is till 
preſerved, but towards the two ends an 
eroſion is beginning, and which, by in- 
creaſing in depth, will at laſt produce a 
complete ſeparation. The moſt intereſt- 
I ing appearance, however, is the accumu- 
lation of a quantity of ſoft matter along 

— the 


cms) 


the whole length of the limb. In this. 
ſtratum are depoſited the oſſeous particles 
which form the new bone. The oflifica- 
tion is already begun in one ſpot, and by 
extending itſelf, will at laſt complete the 
conſolidation of the ſubſtitute. | 


Thus the inſpection of thoſe three 
plates ſerves to explain the its of 
a caſe of Necroſis. | 


It alle perhaps 10 eaſy matter to give a 
conciſe, clear and technical deſinitionof the 
term Necroſis, though the meaning which 
it is intended to convey will be ſufficient- 
ly underſtood, by attending to this ſhort 
deſcription of the leading appearances re- 
preſented in the annexed plates, eſpecially 


if the more full explanation of the parti- 
cular plates be read at the ſame time. 


(176 ) 
+ The ſame name is likewiſe extended to 
cafes which are not altogether fimilar in 
their circumſtances, although the cure be 
conducted upon the ſame principles. To 
. thoſe caſes, for example, in which a por- 
tion of the original bone being removed 
by deſign or accident, the neighbouring 
parts depoſite a ſtratum of oſſific matter, 
which at dlidates into ſolid bone. 
This caſe, however, does not occur fre- 
quently: There can be no ſequeſtra nor 
hollowneſs in the ſubſtitute, ſo that it 
never follows the progreſs of an idiopa- 
thic attack. The neceflity, therefore, of 
including it as a neceflary part in the 
definition of the diſeaſe may poſſibly be 
queſtioned, though there can be no doubt 
of the propriety. of Tn it as an | 
ket URGE: 
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freſented in this plate 
exhibits the uſual appearances of a caſe 
of Necroſis of the Tibia, in which, the 
cure is completed, without the ejection 
or deſtruction of the original bone. Ac- 
cordingly, we have here a diſtin nc t view 
both of the new formed oſſeous ſhell, 

perforated with holes, : 


Tux figure re 


ad of the ſeque- 
ſtra- included within it. and. lying looſe. 
The letters A, B, CN dicate the holes 
through which the ſequeſtra may be ſeen, 
C indicates the lower extremity, The 
upper N is concealed from fi ght, 


— 


by 

b 
5 
#5 
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* a portion of the offeous ſhell which 
is not perforated. At A, where the 


whole thickneſs is viſible, the ſequeſtra : 


appears ſmaller: than what the diameter 
of a tibia of this length ought to have 


been in its natural ſtate. But to explain 


this, two circumſtances are to be noted. 


Firſt, that the ſubſtance of the tibia 
may have been ſomewhat waſted by that 


decay which a bone ſuffers when it be- 
comes dead, and loſes all connection with: 
the living part. Secondly, it would be 
fallacious to imagine, that the ſequeſtra 


had ever equalled the length of the new 
ſhell, as this ſhell may- have been conſi- 


derably elongated ſince the time that the 
ſequeſtra ſeparated from the remaining 
extremities of the tibia. Probably there 


was in this caſe an interval of years be- 


tween the time of the ſeparation of the- 


W 8 


1 
ſequeſtra and the death of the patient, 


and during all this time the ſubſtitute 


bone would continue to grow, while the 
ſequeſtra would neceſſarily remain of its 
original ſize. Thus, the diſproportion 


between the ſize of the ſequeſtra and of 
the: ſubſtitute bone is a neceſſary conſe- 


quence of the circumſtances of the caſe 


at the time of the patient's death ; and 


the great mobility of the ſequeſtra is ſuf- 


* 


ficiently accounted for. 


The general aſpect of the figure repre- | 


ſents the external appearance of the ſub- 
ſtitute bone. It has no regular ſhape. 
It is much thicker in proportion to its 


length than any bone of the human body. 


There is a total want of thoſe character- 
iſtic features which marke the form of 
every original bone in its natural ſtate. 
5 M 2 There 
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En 
There are no particular hollows, or 
rough and prominent edges to ſerve for 
the inſertion of muſcles, no diſtinct va- 


riation of form in different parts, no re- 
gular apophyſis. In ſhort, there is no- 

thing graphical about it, to appropriate : 
the figure peculiarly to a certain bone of : 
me body.” 


At the lower end the cartilage is di- 
ſtinctly ſeen, with a more extenſive ſur- 
face than is uſual. This extenſion of 
ſurface correſponds with the changes 
which takes place in conſequence of the 
enlargement -of the bone, and is one of - 
thoſe concomitant circumſtances which 
neceſſarily attends a cafe of Necrofis. 
The new ſhell is perforated with a num- 
ber of holes, diſpoſed at unequal diſtan- 


ces, and in an irregular manner. There 


* 
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are in all ſeven viſible in this point > 
view. The regularity of their ſhape is 
very remarkable. They are all ſmooth. 
at the edges, which are worn thin, and 
| bevelled from the inſide, like the holes 
of a muſical wind- inſtrument. Their 
form, and the ſhape of their edges, is 
produced by the conſtant diſcharge of 
purulent matter. through them, which 
diſpoſes the holes to aſſume a circular 
ſhape, and wears their edges thin, The 
number and poſition of theſe holes is 
purely accidental, and their commence- 

ment is coeval with the original forma- 
tion of the new . | 


Theſe are the mol 3 at 
culars which preſent themſelves on the | 
inſpection of this figure, which very 
| clearly. exhibit the efſential characters 
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or i bone formed in conſequence of Ne- 


e 


fl The | wa” ſhape of this bone na- 
turally ſuggeſts a doubt how far the ac- 
tion of the muſcles contributes to give a 


particular form to the original bones of 


the body, ſince this ſubſtitute bone was 
ſubjected to the action of the muſcles of 
the leg during all the time of its forma- 
tion, without aſſuming any characteriſtic 
ſhape, in conſequence” of their action. 


But as this queſtion is more of a ſpecula- 


tive nature than what belongs to the 
proper ſubject of this eſſay, J ſhall wave 


any farther a of it on the 12 5 
ſent occaſion. 


Explanation. 
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Tuis figure repreſents a caſe of Ne- 
eroſis of the Tibia, in an intermediate 
ſtage of advancement. The formation 

of the oſſeous ſhell A A A, A A A is com- 
plete, excepting at the anterior part. 
But here there is deficiency. the whole 
length of the bone, nearly equal to one 
fourth. of the cylinder. Through the 
opening which this deficiency leaves, the I 
ſequeſtra is ſeen lodged in the hollow _ IF 

of the new bone. It extends almoſt. the 1 
whole length of the hollow, and when it | 
was entire, mult have occupied: nearly 


„ all 


8 * * 
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all the empty ſpace. But in its preſent ; 
ſtate it is conſiderably decayed, eſpecial- 


ly towards its two ends; and here, in 


particular at the upper end, it exhibits 


that ragged prominent pointed appear- 


ance which ſo much characterizes the ex- 


tremity of a ſequeſtra. Near to the top, 
a hole is eroded through the whole thick- 


neſs of its ſubſtance. A ſmall portion is 


likewiſe g eſtroyed upon one fide, which 
makes the cylinder imperfect. But the 


other ſides are in their natural ſtate, with 


ſmooth ſurfaces and angular edges. 


The oſſeous ſhell A 8. c. is open 


on its anterior edge from one end to the 


other, but originally the eylinder was 


complet near to the middle, ſo that the 
openings above and below were ſepara- 


ted from each other, by a portion of 


bone 


Cl 


NY 


r 


bone nearly an inch in length. It was 


neceſſary, however, to remove this oſſe- 
ous bridge, in order to permit the ex- 
traction of the ſequeſtra; and it is this 
circumſtance which has given the ap: 
pearance of a complete deficiency on the 
anterior part. 


This new offeous ſhell is fully oſſified 
through the whole thickneſs of its ſub- 


ſtance, and is perfectly firm, ſolid, and 
ſtrong. It is very full of blood-veſſels, 


ſo that the central parts have been made 
red with injection. The two ſurfaces, 
eſpecially the external ſurface, is cover- 
ed with ſoft granulations, about an eight 
part of an inch thick; and when theſe 


< 
granulations are removed, the ſurface of 


the bone itſelf is tolerably ſmooth, The 
ſurface of ſeparation between the bone 
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and the granulations is perfectly diſtinct, 


there being no gradation in the conver- 
ſion of the one kind of ſubſtance into the 


other. What is not conſolidated is quite 


ſoft. And the oſſifications do not always 
take place in immediate contact with the 
ſurface of the oſſeous ſhell, and by adhe- 
ring to it increaſe its bulk by gradual 
additions. On the contrary, it is more 


uſual for an offific nucleus to form at a 
little diſtance from the ſurface of the 


parts already offified, and after it has in- 
creaſed in ſize, to attach itſelf to the 
new ſhell. An offific nucleus of this 


kind is denoted by the letter B. It is 


about the ſize of a common barley- corn, | 
| and is entirely unconnected with the o- 
ther oſſified parts. In this reſpect the 


proceſs of offification in the new ſhell a- 
grees with its progteſs in the formation 


(7 ) 
of the original bone. Though this cir- 


periods of the attack, the texture of the 
new bone appears at that fide which is 
ſtraight and flat; and from the inſpec- 


not compoſed of concentrated lamellz, 


ſuch as would be ſeen in a longitudinal 
ſection of an original tibia, but is more 


of one fide lies nearly parallel with the 
ſurface of the ſequeſtra ; and ſome ſuch - 
accident has probably given riſe to the 
opinion, that a new bone had been form- 
ed along fide of the old one. There 
does not, however, ſeem to be any ju- 
ſtice in the opinion; and perhaps, upon 
more accurate examination, the reſt of 
the 


tion of this figure, it is evident that it is 


of an homogeneous texture, though the 


cumſtance is more apparent in the earlier 


915 


fracture is not quite ſmooth. The edge 


T7 x0} 


the offeous ſhell would. have been diſco- 
vered, and have explained the illuſion. 
From the beſt account which could be 
collected of the hiſtory of the caſe, the 
diſeaſe muſt have exiled about ten or 
twelve months. 
Ine figure is drawn to a ſcale nearly 
of one half of the ſize of the original. 


Explanation, 
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Exxplanation. 


©) PLATE II 


, 


Tux preparation which this figure re- 


preſents,” was taken from a caſe of Ne- 


croſis of the Tibia, in which the diſeaſe 


had laſted only for twenty-four days 
from the commencement of the at- 
tack,” It therefore exhibits the forma- 


tion of new parts in their incipient ſtate, 


and thus ſerves to illuſtrate the firſt and 


leading ſteps in the progreſs of the diſ- 
orders {ttt Frum; EY 


The tibia A A appears in the middle, 


in its' natural place, and very nearly of 


its 


i 
* 


(190) 
its natural appearance. It ſtill forms one 
entire piece, though the whole ſeems to 
be in a ſtate of high inflammation, as it 
has an unuſual and preternatural degree 
of redneſs over the whole ſurface; and 
as this great degree of redneſs proceeds 
from the general diffuſion of a ſize in- 
jection, it ſnows that the conuection be- 


tween all the parts of the bone ſtill re- 


mains uninterrupted. At one place B, 
however, near to the upper end, a ſepa- 
ration is already beginning to take place. 
As yet, indeed, it has not made any con- 
ſiderable progreſs. But as the proceſs of 
ulceration was ſufficiently rapid, it ſoon 
would have effected a complete ſepara- 
tion of the bone, though until the ſepa- 

ration was completed, the bone would 


continue to ſerve as a uſeful ſupport to 
the limb. A ſimilar eroſion had actual - 
| | ly 


mere 


an 


6 


y begun towards the lower end, though 
it was concealed by the covering of the 
adjacent parts. When the ſeparation 
was complete in both places, the middle 
portion would be entirely detached from 
the two extremities, and thus form the 
ſequeſtra of a Necroſis. Here then we 
plainly diſcover the origin of the ſeque- 
ſtra, and may eaſily trace the way in 
which it is produeed. es 


Next, as to the origin of the oſſeous 
ſhell. All around the bone, A A, there 
is depoſited a ſtratum of ſoft materials, 
CCC C. ' This ſtratum is in moſt places 
nearly half an inch thick. It is extreme- 
I vaſcular; uniform in its texture, and 
ſomewhat firmer in conſiſtence tnan the 
granulat ions which riſe from ſoft parts in 
2 healthy wound. But in the other parts 

| of 


k 


Tay /) 


of its ſtructure, it very much reſembles 


them. The opening which appears in 


the ſeparation, was made by the inciſion 
of a knife, in order to give a view of the 
parts beneath; for the ſtratum of new 


matter went completely round the leg, 0 
and concealed them from ſight. In ge- 


neral, the oſſification had not begun, 
but in one point, D, an offific nucleus 
is perfectly formed, and probably the 


whole maſs was in a ſtate which prepa- 


red it to aſſume a ſimilar change. In a 


very ſhort time, therefore, the offifica- 
tion might have taken place through all 
the ſubſtance of the depoſited ſtratum. 
For after offific granulations are in a fit 


Rate for offifying, the conſolidation of the 


whole maſs may be completed in a ſhort 
time, by the offification beginriing in dif- 


ferent places at once. And this ſeems. 


to 


4 


to be the ordinary courſe which the pro- 
ceſs follows, both in natural and morbid 
caſes. In ſome inſtances, indeed, oſſiſic 
ſpiculæ proceed from a common centre, 
and radicate after an irregular manner, 
and to a conſiderable diſtance, much like 
the ramification of a vein of metal in its | 
matrix. When this proceſs obtains, 
which 1s but rare, all the offifications 
are connected together from the firſt. 
In the other caſe there are ſeparate points 

of | oſſification, but the offific nuclei ſoon 
unite together, and compoſe: one conti- 
nuous mals. 


5 Theſe are the principal _ appearances 
which preſent themſelves to view in the 
examination of this figure, and they ſerve 
well to illuſtrate various leading ecir- 

eurnſtances | in the hiſtory of the diſcaſe. | 
: „„ . Thay 
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( ava ) 
| They ſhow clearly that the new bone 


begins | to ; form | before the f old one ſepa oy 


rates) and dies, and even that it may be 
conſolidated and able to bear the weight 


of the body before the other becomes 


uſeleſs. All this appears, by obſerving 
that the ſequeſtra is not nearly detach- 
ed from the extremities of tlie tibia, while 
a complete ſtratum is laid for the depo- 


ſition of oſſeous matter, and the oſſifica - 
tion is already complete in one place. 
Hence it is eaſy to conceive by what 
means a patient may preſerve the power 


of walking during the pendency of the 
diſeaſe, when the caſe is mild. It is far- 
ther obvious, that there is no neceſſity the 
marrow ſhould be killed or deſtroyed, 


previouſly to the commencement of the 
new ſhell. 


E 0 the extremity of the tibia. 
Explanation... 
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Explanation. © 
PLATE IV. 


Tus plate contains four figures, which 
all relate to the ſame caſe of Necrofis. 


"7 35D 2 
L Y 
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Fig. 1. repreſents the ſequeſtra of a 


portion of the tibia, about five inches 
long. There is nothing ſingular or re- 
markable in this ſpecimen. It has the 


prominent pointed rugged edges common 
to all ſequeſtras, and it originally be- 


longed to the limb delineated i in 1 f 


ſecond. 
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This figure (Fig. 2.) exhibits a caſe 
of Necroſis under cure. A denotes the 
cavity from which the ſequeſtra was ex- 
tracted. BBB the offific granulations 
which belong to the new offeous ſhell, © 
and which are very luxuriant in their 
growth. At C, where the naked bone 
has been expoſed and irritated, a thin la- 
mella is ſeparating. by exfoliation, The 
exfoliated portion is repreſented ſeparate- 
ly in figure third. D D P, the ſound part 
of the limb. The inſpection of this fi- 
gure ſhows with what luxuriance and ir- 
regularity the oflific granulations grow 
up; This drawing was taken eighteen 
days after the ſequeſtra (Fig. 1.) had 
been extracted; yet, in this ſn ort period, 
the cavity is ſo very much filled up, that 
it would not have admitted a bone of 
more than half the diameter. And if the 

parts 


"EO 3 


parts were to continue to grow with the 
ſame rapidity, it is plain that the whole 
of the cavity would ſoon be completely 
obliterated. From this inſtance we may 
form a tolerable eſtimate of the time 
which would be requiſite to fill a large 

ſpace in the ſame manner, which will 
certainly diminiſh our wonder at the ce- 
lerity with which a ſubſtitute bone grows 
and conſolidates. The granulations are 


every where prominent, and project be- 
yond the edge of the ſound parts. And 


this circumſtance accounts for the bulky, 


unſhapely, and clumſy appearance, which 
the limb will aſſume after the diſeaſe is 
cured. Theſe granulations begin to ei- 
catriſe, and to be covered with Kin at 
the edges, from which the new ſkin makes 
gradual advances towards the centre, till 
: at laft the whole ſurface of the granula- 
ee Nͤ;—Ü aw 


— 


( 163 
tions is covered. There is no natural li- 
mit to their elevation above jthe level of 
the ſound parts, though in general it is 
not conſiderable before the cicatriſation 
begins, and puts a ſtop to their farther 
growth. The bone lies at no great depth 
below the ſurface of the granulations ; 
and whenever they are ſcraped off, that 
portion of the bone which is expoſed, 
rarely fails to exfoliate. This is more 
fully expreſſed in figure third, which re- 
preſents the lamella, (Fig. 2.), after it 
had ſeparated by exfoliation. The edges 
of it are as thin as the fineſt cambrick 
paper, but towards the middle it becomes 
more ſolid and thick. The thin parts are 
perforated by a number of ſmall holes. 
The ſeparation of it was effected after 
the uſual way, and was the conſequence 
of the irritation which the oſſeous ſhell | 
ſuffered 


199) 


' fuffered by the removal of a ſmall piece, 


to facilitate the extraction of the ſeque- 


Fig. 4. repreſents this piece of the oſ- 
ſeous ſhell, which was removed by means 
of a pair of cutting pliers, and which was 
about three-eighths of an inch thick. In 
other reſpects, there is nothing remark- 
able in its texture or conſiſtence. 85 
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Explanation. 
PLATE Vo! 


Tux three firſt figures of this plate 


ſhow the uſual appearances of a caſe f ; 


Necroſis, when the ſequeſtra is viſible. 
In figure firſt it is only expoſed. In fi- 
gures ſecond and third, it protrudes. All 
the three figures agree in the repreſen- 
tations they give of the ulcerations, and 
Ukewiſe of the clumſy ſhape of the legs, 
in conſequence of the large ſize of the 
ſubſtitute bone. In all the three figures, 
the letter A indicates the external ulce- 
rations. They are placed irregularly, 
in the courſe of the tibia, and are all of 
1 0 them 


. 


them elevated above the ſkin, in the form | : 
of imall papillæ. A ſmall portion only in 


the centre is of a red colour. In figure 


firſt, B repreſents a portion of the ſeque- 
ſtra, bare and expoſed. It is at a con- 
ſiderable diſtance from either extremity, 
and does not protrude through the open- 
ing in the new bone. CC, granula- 
tions connected with the new bone, which, 
in colour, firmneſs, and confiſtence, re- 
ſemble a bit of healthy gum. 


In figures ſecond and third, BB in 


like manner indicates the naked ſeque- 


ſtra. But in both theſe eaſes, the extre- 


mity of it is ſeen projecting a conſider- 
able way beyond the ſurface of the new 


bone. The two figures are given in or- 


der to ſhow the progreſs which the ſe- 
queſtra makes in protruding, in the courſe 


of 


( 203 ) 
of nineteen days. Figure ſecond is the 
firſt date, and figure third the ſecond. | 
In the latter the lower part of the ſeque- 
ſtra appears farther down the leg. The 
extremity too 1s not ſo pointed, the ſharp 


points having been worn down by fric- 
tion. CC denotes the granulations con- 
nected with the new bone, which grow 
up behind, and fill up the vacancy which 
the ſequeſtra leaves, as it advances for- 
ward. So that, in the caſe of a protru- 
ding ſequeſtra, the cavity of the new 
bone is nearly filled up at the time the 
ſequeſtra is ejected. Perhaps, indeed, 
the growth of theſe granulations has ſome 
ſhare in puſhing it out. It is likewiſe e- 
vident that a proceſs of this kind muſt 
neceſſarily be flow and tedious. | 


| Fig. 4. 
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"Fig 4-2 portion o of 85 lower j Jaw, ore 
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plete, and has the articular ſurface A 


ſmooth and entire. B, part of the coro- 
noid is worn away. The patient, from 


whom this preparation was taken, could 


maſticate, though not much, during The 


roars of the diſeaſe, 


Fig. 5. a arcs erke lower jaw, near 
to the mental hole, in which part of the 


inner table is eroded ; ſo that the nerves 
and blood-veſſels were not torn by the 
removal of this ſequeſtra. A indicates 


the alveoli a little impaired by diſeaſe, 


B a conſiderable chaſm in the inner part, 


occafioned by the eroſion which made 


way for the paſſage of the nerves 1225 : 
e hed 


Fig. 6 


\ 


1 205 ) 


Fig. 6. and 7. Portions of the new of- 
ſeous ſhell of figure firſt, cut out with a 
trephine, to permit the extraction of the 
ſequeſtra. At the thinneſt part, the ſhell 
. ſeems. to have been above a quarter of an 
inch thick. 


Explanation. 


Explanation. 
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A cas of compound fracture, in which 


the cure was going on, upon the prin- 


ciple of a caſe of Necroſis. A A indicates 
the healthy portions of the Tibia. BB 


part of the Tibia, which was ſeparating 
from the healthy extremity at F. CD 
pieces of new oſſeous matter, which 3 
extending from one of the healthy ex- 


tremities to the other. When this pre. 
paration was freſh, a quantity of ſoft 


matter filled up the whole interval be- 
tween the extremities, and this was the 
bed 1 in which the oflincationy began, «nd 
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which would at laſt have connected the 
extremities together... In this fracture, 
the extremities of the bones at G over- 
lapped, and could not be replaced. Con- 
ſequently, as is evident from inſpection, 
the thickneſs of the bone muſt intervene 
between the upper ſides of the two por- 
tions, and likewiſe between their under 
ſides. So that the new growth which 
proceeds from the upper ſide of one, muſt 
be at a diſtance from the other, and can 
have no depen dence on the perioſteum 
of either. Thus, for example, the point 
of the offification at E is removed, both 
from A, and from any part of B. It can- 
not poſlibly, therefore, originate from 
1 the perioſteum. Beſides, in the caſe from 
which this preparation was taken, the 
perioſteum belonging to the whole por- 
tion B, was deſtroxed by inflammation, - 
and 


and ſo could have no ſhare in forward- 
ing the proceſs. Independently. how- 


ever, of this circumſtance, the mecha- 


nical difficulty, in caſes. of compound 


fracture, in which the bones overlap, is 
of itſelf ſufficient to prove that the union 
of the extremities, on the principles of 


Necroſis, cannot be na hs by the 


perioſteum. „„ 


Sa 


This i is likewiſe explained? in the h | 
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HIS ſhort Appendix contains the 
hiſtory of two caſes, which-occurs 

red ſince the materials were collected 93 

for compoſing the body of the Efſay - 
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. Tas firſt caſe preſents.an 
a complete cure of nine years ſtanding, 
in which a portion of the tibia, of about 
three inches in length, had been thrown 
out in one « piece, and its place 
4 2 completely 
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completely ſupplied by the growth of 
new bone. Both the ſeparated portion 
of the original tibia and the new formed 
ſubſtitute bone, are now in my poſſeſſion, 
and ſerve to illuſtrate ſome points of the 
diſeaſe in a clearer manner than any 0- 
ther preparation which has hitherto been 
deſcribed. The portion of the original 
tibia exhibits nothing remarkable. (It 
is repreſented in Fig. 3. Plate vii. where 
this and the other two, the 1ſt and 29, 

are all drawn to the ſcale of one half 

the linear meaſure of the original prepa- 
rations.) It is plainly a portion of the 
complete eylinder of the bone, ſo that 
all the ſubſtance which now ſupplies the 


place which this before occupied muft 


be entirely new growth. The patient 5 
was about ſix years old at the time of 


the attack. After an interval of neatly 
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nine years, ſhe died of a diſeaſe in the 


head, and thus afforded an opportunity 


to examine the ſtate of new bone, Up- 


on comparing the two legs together, they 
were found to be of equal lengths, only 


that one which had formerly been the 


ſeat of diſeaſe was now ſomewhat incur- 
vated, being convex forward; and upon 

the anterior part of the leg, correſpond- 
ing to this incurvation, there was an ex- 


tenſive cicatrix, the veſtige of the large 


wound which had been made by the ex- 
pulſion of the original bone. The ſkin 
over the whole extent of this ſurface 
was ſhining, thin, and attached to the 
bone below. After removing the inte- 
guments and other ſoft parts, the naked 


bone appeared of a regular ſhape, and- | 


was everywhere covered with a mem- 
brane, which adhered firmly to its ſur- 
*3 face, 
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face, and had all the appearance of a 
natural perioſteum. This regularity of 
ſhape was a circumſtance I did not ex- 
pect, as all the former caſes which I had 
enjoyed an opportunity to examine were 
recent caſes, in which the new bone was 
fill clumſy, large and unſhapely. But 
in this caſe the new bone was neatly 
modelled, and provided with angular 
ridges and flat ſurfaces, ſo that it might 
very well paſs for the tibia of a perſon 
whoſe bone had been ſomewhat diſtort- 
4 from an attack of rickets. (Plate 
vii. fig. 1. exhibits a lateral view of 
this bone, and ſhows at once its angular 
_ ridges, flat ſurfaces, and incurvation.) 
Between A and B on the fore part, cor- 
reſponding to the place of the cicatrix, : 
there is a ſmall prominence, ſomewhat 
irregular at the edge; but this is the 
a Ye] 5 only 
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only deviation from the general regulari- 
ty of ſhape.—Theſe are the, chief cir- 
cumſtances/\which+ require, to be noticed 


in the external appearance of the bone; 


. In thoſe 


ſtill remained to be examine 


caſes in which the ſequeſtra is excluded 
during the progreſs of the diſeaſe, the 


whole of the ſubſtitute bone is original- 
ly formed in one ſolid maſs, without any 
cavity or cancelli for the lodgment of 
marrow. Nor do 1 know of any diſſee- 
tion on record, in which any ſuch regu- 
lar ſtructure was found to have taken 
place at a period diſtant from the time 


of the attack. Mr Lup wic, in the 3d | 


volume of his Adverſaria, gives an ac- 


count of a caſe nine years from the date 
| _ the cure, in which the ſubſtitute bone 
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Was ſtill ſolid, without any appearance 


of a cavity in the centre. In the caſe 
now under conſideration, e the 
bone, upon being fawn through longi- 
tudinally, diſcovered a complete medul- 

lary canal, running the while length of 
the bone, and to all appearance as per- 


fe& in every circumſtance as it could 


have been in the original bone. It e- 


tends without interruption from one 
end to the other, expands towards the 
extremities, and is full of cancelli. (See 
Plate vii. fig. 2.) Thus the new bone 
appears to have attained a wonderful 
degree of perfection in the organization 
of its ſtructure. It is modelled into a 
regular ſhape, provided with a perioſte- 
um . externally, and with a medullary 
cavity in the centre. So this prepara- 
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tion removes every doubt reſpecting the 
ſtate which the ſubſtitute bone is ulti- 
_ mately capable of attaining, and, ſo far 
as I know, is the only inſtance of bone 
having been reproduced ſo . in all 
its parts. 
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Tux ſecond caſe was very different. in 
the circumſtances of its hiſtory. It oc- 
curred in the perſon of a patient who 
ſuffered amputation above the knee. 
The ſtump, inſtead of healing kindly, 
was attacked with partial ſuppurations, 
: whith extended alon g the courſe of the 
femur, excited great pain, and protract- 
ed the cure. Small portions of bone 
had been at times thrown out from the 
extremity of the ſtump; and in about 
eight months from the date of the ope- 
ration, a much larger portion was evi- 
dently looſe, and ready to come away. 

It 
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moval a ſolid maſs of bone was ftill found 
remaining behind, apparently of much 
larger dimenſions than what the femur 
of ſuch a perſon ought to be in its natu- 
ral ſtate. It had a large cavity in its 
centre, and upon examination proved to 
be entirely a new formation. In ſhort, 
it had all the character of a ſubſtitute 
bone, ſuch as forms in an ordinary caſe 
of Necroſis. It was indeed formed un- 
der unuſual circumſtances, and upon this 
account afforded an opportunity to ob- 
tain the ſeparatin g portion of the origi- 
nal bone in a particular ſtate of decay. 
The length of this portion was about 
four and a half inches, (See Plate vii. 
| fig. 4.), and compoſed one continuous 
maſs, which poſſeſſed a ſingular degree 
of confiſtence for a bone. It was fo fris 
9 able 
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able as ſcarcely to bear its own weight 
without breaking, and accordingly, upon 
handling, it gave way at the peint C. 
The greater part of the maſs conſiſted 
of & ſubſtance in the ſtate of powder, 


which poſſeſſed very little coheſion. It 
ſeemed, to be the earthy portion of the 
bone almoſt entirely deprived of its con- 


necting medium; and the converſion of 
it into this ſtate had proceeded ſo far, 
that the original bone was everywhere 


reduced to the ſtate of a thin ſhell, 


which gradually diminiſhed in thickneſs 


towards the farther extremity E, where 


there was ſcarcely a veſtige of the fa- 
bric of the original bone. In approach 
ing towards the lower extremity of the 
bone A, which had been cut acroſs with 
the ſaw, the thickneſs and ſolidity of the 


mell increaſed. At B, a ſmall plate, fi- 


milar 
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milar to what ſo often ſeparates in the 
progreſs of a cure of Necroſis, was com- 
pletely detached; and at D, there was 
nothing but a maſs of the powdery ſub- 
ſtance, cohering very lightly : and in 
all this neighbourhood, the ſurface was 
covered with nothing but thin and de- 
tached films of the original bone. We 
may here trace ſome of the leading ſteps 
of the progreſs of the old bone towards 
decay. In the firſt place, it ſeems to be 
reduced to the ſtate of a powder, by the 
diff; olution of the uniting medium which 
connects the earthy particles together ; | 
and that when the earthy portion is thus 
looſened and detached, It 18 either taken 
into the ſyſtem by abſorption, or waſhed 
out through the apertures of the new 
bone along with the purulent matter. 
But there is no appearance that the 
whole 
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diſſolved into a fluid ſtate. 
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bone is ever com- 
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